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More than 200 

starts per day 

— no trouble 


E leven hourly round trips per day; nine starter operations for 
each start — once to warm up, again after loading passengers; 
more than 200 “starts” each day: that is the service demanded of 
Eclipse Aviation Starters by New York. Philadelphia and Washington 
Airway Corporarimi. operating tri-motored Stinson 
planes, Lycoming powered. 

It‘s extraordinary service, to be sure; but it’s 
an extraordinary starter — a reasonable explana- 
tion for its uiiiveisal popularity among builders 
of aircraft engines. 

ECLIPSE AVIATION CORPORATION 
EAST ORANGE NEW JERSEY 
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one 

Jump, 

the edge of that ship iii 
calm, comfortable 


- - two 

Pull 


-three/ 


Open. : 


IRVIN 


pulled 


u feel 


sore of yout 
IRVIN. 

Alt your Dtaltr or Krito— 

IRVIN© AIR CHUTE CO., Inc., 372 Pearl Si., Buffalo, N. Y. 

.«» Flttewr .nd Offie.! ®r.r ' “ •• - 


fleetir 

resting sense. Zip — that 
great, glorious, protecting 
canopy fills above you. 
You’re floating serenely, 
- loothly— IRVIN-iy. 


IRVIN 


w 

•^Cir 


AIR CHUTES 

"The Life-Preserver of the Air” 
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Tested 

for PERFECTION 



UNIFORM STRENGTH has been the 
Standard of Snmmerill Tnbing for 
thirty years. UNIFORM STRENGTH 
AND DEPENDABILITY are what made 
Siunmerill Seamleu Steel Tnbing the 
Stan dard of Aircraft Tubing. F.VRRV 
CHROME MOLYBDENUM TUBE ii 
Rockwell tested on a machine developed 
and built by ns to guard against admix* 
tore of low carbon steel tubes. 


TENSILE SPECIMENS are cut in our 
laboratory to verify physical properties. 
FINAL INSPECTION for dimensions, 
straightness, surface and mechanical per* 
fection is carried out by oar own or 
Government Inspectors. THAT is why 
SUMMERILL AIRCRAFT TUBING u 
used consistently by all leading manu- 
facturers. 


SUMMERILL TUBING COMPANY 

BRIDGEPORT (PHILA. DIST.) PA. 


THE STRENGTH OF THF PLANE IS SUMMERILL TUBING 

TUBING bu SUMMERILL 
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Once 

Up on a Time . . . . 


There was s time when the most modem militery 
riatioD services were equipped with hut one type of 
erisl camera. It had to supply the aerial pbotoaraphs 
>r all the military applications then understo<>£^ 


This condition existed when photography from the 
air was new and untried for military purposes. A 
similar condition existed a few years earlier when mili- 
tary aviatinn itself was new and the roost elaborately 
equipped air services could boast of but one type of 
miLtary aircraft. 


Any modem military air service today requires eight 
or more major classifications of airplanes, some of the 
major clasMS indnding several different types. The 
kinds of aircraft have increased because the effective- 
ness of aircraft for military purposes are greatly im- 

S roved by designing a special model for each type of 
ying activity. 

Just as the modem air service must have more than 
one class of airplane, it must have more than one type 
of aerial camera. Only in this way can the maximum 
miblary value of aerial photography be realized. 
Here also the design of special purpose equipment in- 
creases the effectiveness of an activity for military 
purposes. 

Fairchild Aerial Camera Corporation alone has fol- 

craft design has been responsible for the greatly 
increased effectiveness of aircraft for military use. 
There is now a special model Fairchild aerial camera 
for every military application of aerial photography. 

The Fairchild line of aerial cameras has increased 
since 1918, from one to twenty models, Air Services 
using Fairchild equipment do not have to depend on 
the same camera model for mapping photographs from 
extremely high altitudes, such as 30,000 feet, as for 
oblique photographs from low altitudes. 

If you are interested in realizing the maximum mili- 
tary value from aerial photography why not wrrite to 
Fairchild today. Inquiries from responsible military 
officials will be welcome. 


Fairchild Aerial Camera Corp. 
S70 West 3Bth Street, 

New York City 


need — mi2iiary or eommora 
inthm iutlf , toih^mpotts ) 


r ssrisi fihotograpUe 
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BY RECOGN IZED AVIATION AUTHORITIES — NAMES ON REQUEST 


"'tarn out something 

to fit the private owner-flyer”* 


ri'^HE industry's outstanding sales oppor- 
X tunity is practically untouched. Not 
more than 2,000 aircraft in this country, 
according to the best available estimates, are 
privately owned and flown by their owners. 
I^rge scale development of private owner- 
ship depends, however, upon the removal 
of limitations inherent in the conventional 
airplane of today. 

There must be less dependence u|>on pilot- 
ing skill, and consequent reduction of 
training time and cost. 

It must be possible to take off and land at 
very low speed, and to slow down or even 
stop in the air at will. 

It must be possible to land almost any- 
where in case of necessity. 

By reduction of the area necessary for take- 
off and landing, it must be made possible 
for the moderate-sized suburban or country 


home to have its private field, and for 
public fields to be located closer to resi- 
dential and business centers. 

The Autogiro has demonstrated that it can 
be the means of meeting each of these 
requirements. It offers to aircraft manufac- 
turers the most inviting opportunity in 
aviation history. We are prepared to 
acquaint the industry with Autogiro prin- 
ciple, design and construction — to arrange 
demonstrations and discuss production 
privileges. 

The Autogiro Company of America is not 
a manufacturing or selling company. It is 
solely an engineering and licensing organi- 
zation. It owns and controls, exclusively, 
all Autogiro patent rights in the United 
States. Manufacturing companies of high 
standing will be licensed to build Auto- 
giros with the full co-operation of our 
engineering staff. 




GIANT HANGARS 
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A niant dopr SO(l long . . . opening u ilhin 
60 seeoiuis at Ihe preaa of a bullon . . . nuch an 
idea ten )eani ago would have been regarded a» 
a Julea Verne famaay. Yel auch a door ia not 
only poaaible, it ia in acttmt uae today on United 
Airport Hangar No. 3, near Loa Angelee. 

Tbia Blarlling innovation makea it poaaible for 
the entire aidea of a hangar to bmome great 
aleel doora with large aaah areae ... 300 or 
3000 ft. . , . their operation ia in no way af- 
fected by the width of the clear apan opening. 
Such doora are compoaed of 25, 30. 50-h. . . . 
aectiona which ran be operated independently 
when deaired. While open, theae doora form a 
protecting canopy over the apron of the hangar, 
hence the name, .Auetin Canopy Doora. 

But multiple are the .Auetin improveinenu in 
hangar engineering. Ship handling ia expedited 


in the factor 
of doors alone 
they call for 
real engineer- 
ing ability 


by clear floor areaa . . . poaaible through can- 
tilever which permits limitless expansion. 
Abundant daylighting . . . facilities for plane 

steel, concrete ’’and brick construction . . . 
pleasing architectural treatment . . . these are 
typical advantages. 

In addition to providing hangars. .Austio'a air- 

plete airports starting with site selection or any 
element thereof . . . and including design and 
construction of the entire airport terminal fa- 
cilities, hangars, aeronantical factories, service 

Phone, wire or mail the memo below for help- 
ful information and estimates on any project 
you may be contemplating. You will incur no 
obligation. 


THE AEISTIIM COIVfPfhIMY 




Xhe Oldest /4marican AtTfrnnntiTol Magaauie 
EDWARD P. WARNER, Editor 

March, 1931 . . . 


AGAIN COMES 

A STATISTICAL ISSUE 


S T.ATISTICS", some one or other once disdain- 
fully observed, “are only petrified facts.” 

The simile was meant to be anything but flattering, 
but we cheerfully accept it. It offers a very gootl 
description of the precise function of statistical analysis, 
which is to give knowledge solidity and permanence of 
form. Individual facts and bits of information are all 
too readily fleeting. When we have tabulatetl them and 
charted them and bound them between covers, they arc 
available to be used as a permanent base of comparison, 
as the naturalist makes use of museum specimens in 
interpreting his observations in the field. Elaborate com- 
pilations, such as we made a year and such as we 
here present, are sometimes criticized for quickly get- 
ting out of date. Of course many of the figures that 
are recorded in these pages will be greatly changed 
within the next few months, but even if that were true 
of all of them their usefulness would not be wholh- 
transitory. They furnish a standard and a background 
by which our progress may be judged and our forecasts 

The general plan follows that of a year ago. A few- 
new sections have been Introduced; the subject of state 
air law, of steadily growing interest both to manufactur- 
ers and operators, has been given the attention that it 
deserves ; accident hazard records have been more elab- 
orately studietl. and receive more space, than ever before : 


Canadian activities claim an enlarged attention, and they 
have been presented in a new and clearer form. Some of 
the material heretofore included has been omitted, not 
because it was lacking in usefulness but because those 
particular data would have changed but little within the 
past year, and no space has been assigned to mere 
repetition of what was set forth a year ago. Those who 
have occasion to seek such information can turn back to 
last year's statistical issue to find it. The present com- 
pilation does not in every detail supersede that of a year 
ago, and in particular many figures on the activities of 
several years back have been omitted to make room for 
more elaborate analyses directly affecting the industry's 
present position. 

A great many conclusions have been drawn that were 
quite out of reach in the early months of 1930. for 
they necessarily depended upon an exhaustive comparison 
of the situation at two different periods. .At that time 
no material for such a comparison existed. By using 
our own studies of last spring in connection with those 
just made we are in a position to give some definite 
information on the life of airplanes, on which sections 
of the country are gaining in relative importance as 
aircraft markets, and on other points on which we could 
heretofore have offered only the vaguest speculation. 

The general plan and purpose remain very much as 
they were last March, when they seemed to meet with a 
gratifying measure of approval. The scope and variety 
of content have been increased, and will be increased in 
future issues as far and as rapidly as the data available 

We our.selves look forward with a lively interest to 
each annual reappearance of the statistical number, and 
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with a livdy curiosity to see what the labor o( compilation 
and analysis will bring forth. Anticipatory interest light- 
ens the task of preparation. A task it undeniably is. and 
a heavier one than can easily be recc^ized by anyone 
who has not actually undertaken a similar piece of work 
on his own account. There are single figures in these 
tables, and single points upon some of these curves, each 
of which represents several hours of search and computa- 
tion : — yet t«fore that work was done the figures did not 
exist anywl'.ere, and they had a unique value for our 
present purposes. Without their tedious evaluation, the 
statistical record of the status of American aviation could 
not have been complete. 

Although a very considerable part of the information 
here assembled represents our own collection directly at 
the source, the major portion has been obtained by the 
courtesy of official or semi-official organizations. For 
the form of presentation and the interpretation, as well 
as for such estimating as has been necessary to fill the 
gaps, we take full responsibility, but we have gratefully 
to acknowl'Kige the most generous assistance from gov- 
ernmental departments and trade associations, both here 
and abroad. We cannot undertake to name them all in 
detail, but our very special appreciation is due to the 
Aeronautics Branch and Aeronautics Trade Division of 
the Department of Commerce, which have been prodigally 
generous with special compilations whenever requested ; 
to the Aertinautical Chamber of Commerce; to the Post 
Office Depiirtment : to the National Advisory Committee 
for Aeronautics; and to the civil aviation authorities of 
Canada. Alt of them have taken particular pains to 
provide the most complete data possible on all acitivitics 
within the field of their interest. Almost all of the ap- 
proved, and many of the unapproved, flying schools, 
have taken the trouble to provide full details on their own 
operations. Grateful acknowledgment is made. also, to 
the War and Navy Departments, to the Weather Bureau, 
and to the National Aeronautic Association, tc^ether 
with numerous foreign governments that have made spe- 
cial report of the development of their own work in form 
suitable for presentation here. The directorate of Im- 
perial Airways have co-operated most effectively in secur- 
ing up-to-the-minute data on air transport in Great 
Briuin. 

Again, as in the past, we have to acknowledge our 
indebtedne.ss to the standard annual publications, and 
most especially to the Annual Report on the Progress of 
Civil Aviation of the British Air Ministry. "L’Annee 
Aeronautique,” "Deutsche Luftfahrtsstatistik," the 
"Statistica delle Linee Aeree Ovili Italtane,” and to 
Henri Bouebe's League report on the economics of air 
transport. 

In putting forward this compilation of figures and 
facts drawn from many sources we repeat the invi- 
tation given last year to call attention to any errors 
in order that they may be corrected in a subsequent issue 
of the magazine, and also to offer suggestions for im- 
provement next year. We have profited greatly by the 
comments of our readers in planning the 1931 statistical 
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issue, and we trust that the beneficial results are plain, but 
we shall be quite satisfied if its reception by the industry 
is as favorable as was accorded its predecessors. 


MAR-VEL-OUS ! 


I F THOSE interested in American air transport have 
ever had reason to hesitate about discussing the 
safety of their operations, the time for such timidity 
is past. The report on transport accidents in the year 
1930 has destroyed the last shadow of occasion for being 
apolc^etic, or for changing the subject when conserva- 
tive business men ask "just how dangerous this flying 
thing is, anyway.” 

The record speaks for itself. More than 30.000,000 
miles flown. A total passenger-mileage of over 100,000,- 
000. And only 26 fatalities. Nowhere, either in the 
eastern or the western hemisphere, has there ever been 
anything like (hat before. Various European airlines 
have gone through a period of years without accident, but 
the volume of their operations has been insignificant 
compared with that of the American companies. Amer- 
ican air transport operators handled, in this single year, 
a passenger traffic exceeding the total carried under the 
flag of any one European country from the end of the 
War clown to the present day. The pasenger-fatality 

rate on American airlines in 1929 was a third lower than 

had ever been realized cxi any European line or group 

of lines with anything like the same volume of activity. 
The American figure for 1930 beat the record of the 
previous year by another 20 per cent. 

But there is more to come. Good as the record in 
1930 was, it was marred by two accidents within a, few 
days of eac h other in the first weeks of the year. If 
we break away from tbe calendar year and choose an 
arbitrary time interval for comparison, we get safety 
figures more extraordinary still. 

For the one-year period from Feb. 1, 1930 to Jan. 31, 
1931. American passenger services have had just three 
accidents in which passengers were killed, with a total 
of eight passenger-deaths. They have been showing 
almost 15,000,000 passenger-miles per fatality over that 
period, a record about six times as good as any that has 
ever been made in any European country over any 
reasonably large volume of operation. To those who are 
in the habit of chanting the praises of European air 
transport on every occasion, and for the people who fly 
between Paris and London but who never have been in 
an airplane on the western side of the Atlantic, we have 
the perfect answer. We can point to the figures not 
merely with pride but witb tbe most fervent exultation. 
Let sceptics gaze upon them and be silent. 

Obviously, this sort of performance is not put on by 
accident. There is a certain measure of good fortune 
about it, at least to the extent that it will be impossible 
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absolutely to count on making an equally sensational 
record this year, but that is a minor element. The 
amazing progress of the last eighteen months stands to 
the credit of the transport companies. It is a reminder 
of the exceptional morale of their personnel, the extra- 
ordinary skill of the typical transport line pilot and 
the care that is taken in selecting him, and of minute 
attention to. detail on the part of all the operating 
personnel. 

Quite as much, and perhaps even more, this spectacu- 
lar reduction of hazard is to the credit of the Aeronautics 
Branch of the Department of Commerce. While we have 
not been in complete accord with each and every one of 
the stipulations imposed and enforced under SecreUry 
Young’s direction (no two people could be expected to 
agree exactly on the best course of action), the Depart- 
ment’s work has to be judged by the over-all effect. The 
over-all effect is that we have stopped having accidents. 
The systems of operation, administration, and govern- 
mental regulation that have contributed to that result 
have proven themselves good. Their performance needs 
no extenuation. 


BEAUTY 

AND THE BEAST 


I N THAT story of our childhood days the beast was. 

as eveiyone will admit, a custom-built jackass, 
specially designed in unlovely form in order to meet the 
most outstanding need of the moment, that of making 
a pretty little fairy story possible. But custom-building 
is not limited to the pages of Hans Christian Anderson, 
nor to the animal kingdtxn. We may well turn our own 
thoughts to the matter of custom-building airplanes for 
industrial uses as well as for the accommodation of the 
luxury flier. Planes of specialized commercial design 
might not be as lovely to look upon as are some of our 
present models, and would not be as swift. But the beast 
in the story was in reality a prince who eventually made 
everyone wealthy and happy, and the freight-carrying 
plane, even though it be prosaic in appearance, has the 
power of performing those same charming services for 

An airplane has two outstanding characteristics. It 
is faster than any other vehicle, and it can go to f^ces 
that no other vehicle can reach, by routes which no other 
vehicle can follow. Because it costs more to operate the 
airplane than it does most other transportation units of 
like size, and because the airplane is drfnitely limited as 
to the loads which it can transport, it is necessary that 
we put the airplane to work at jobs for which it is suited. 
But before we can do this we must provide a vehicle of 
special design for the work to be done. There are endless 
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variations of the commercial automobile, and so must 
there be of the airplane. It is no more reasonable to 
expect that we can toss the cushions out of a plane and 
put it to work hauling freight at a profit than to attempt 
the same thing with our Cadijlacs or Marmons. 

Now is a good time for airplane factories and their 
engineers to expend time and trouble in determining the 
special needs of various industries and in building air 
vehicles to meet them. Florists, miners, bankers, 
ranchers, and many other groups could use airirianes to 
better advantage than at present if those planes were 
tailored to fit the particular needs to be served. Custom- 
building need not be for beauty alone. Designers should 
make it their business to analyze the needs of all impor- 
tant groups of potential customers, with a view to build- 
ing specialized airplanes for specialized utilization. 


BOMBING 

THE PEDESTRIAN 


P EDESTRIANISM has become an increasingly 
hazardous occupation during recent years as a 
result of automotive activity. It will grow no less 
dangerous if tools, engine parts, and miscellaneous 
articles start raining from the sky. The cause of avia- 
tion will not be helped if aircraft increase the hazard 
not alone to the man in the street, but also to the family 
in the home. It is perfectly possible for articles to drop 
from airplanes. Not long ago, in fact, newspapers 
recorded three such incidents of a rather specUcular 
nature within a period of one week. In two cases, engine 
parts were announced to have dropped into houses. In 
the third case the entire airplane landed on the house 
and set fire to it, the owners barely escaping with their 
lives. The increasing frequency of such occurrences, a 
natural result of placing more aircraft in operation, 
becomes alarming. 

The aviation indtistry should be the first to rect^ize 
and face this particular problem. If "accidents” of that 
sort continue, restrictive l^slation will be promulgated 
by cities and states. Already, all flying over London 
has been prohibited. If such an example were widely 
followed in the United States the aviation industry would 
suffer a severe set-back. 

Only a general recognition of the gravity of this prob- 
lem and a willingness on the part of the individual 
operator to contribute his share toward its solution will 
be adequate. An obvious corrective factor is to avoid 
thickly settled areas when possible, never flying directly 
over a metropolitan area if a slight detour on a long trip 
will serve to avoid it. Additional caution in disposing 
of tools and cargo and in controlling the behavior of 
passengers is an even plainer step, and quite as impor- 
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tot If we aim to preserve our popularity, the aviation 
industry must give the ground-bound populace considera- 
tion along with the airplane patron. 


ONE NEEDED 
STATISTIC 


W ITH all the figures that appnr in the next forty 
pages of this journal, there is one that is signally 
missing. With all the attention that has been given to 
the investigation of aircraft accidents and the analysis of 
their causes, there is one highly important study in that 
field that has never been undertaken. 

Accidents have almost disappeared from commercial 
air transport lines, but in miscellaneous and private fly- 
ing, they inevitably continue to occur in considerable 
numbers, and the press reports them aloi^ with the list 
of week-en<i automobile fatalities which are an unhap- 
pily standardized feature of the Monday morning papers. 
The investigation of accident causes has. on the whole, 
been taken more seriously in the air than upon the high- 
way. Only in two or three states has there been collec- 
tion of data on the nature and the origin of automobile 
accidents anywhere near as thorough as the study which 
the Department of Commerce undertakes for all mishaps 
for civil aircraft within the United States. 

The resultant reports have been elaborately ctassifie<l 
by a scheme on which the National Advisory Committee 
and the War. Navy, and Commerce Departments have 
collaborated. We know how many accidents are due to 
errors of judgment, how many to failures of the igni- 
tion system, and how many to the deficiencies of ground 
personnel. It is all exceedingly valuable, but it is neces- 
sarily complex. 

What we seek now is a much simpler scheme of sub- 
division. We want to see accidents grouped in just two 
classes: (1) those which could have been avoided by 
the application of ordinary common discretion and com- 
mon sense ; and (2) those which could not have been so 
avoided. 

In operating any vehicle a certain proportion of the 
accidents that occur can be charged to the driver's having 
done things that he knew were dangerous at the time he 
did them. He did them either because he was in a hurry 
and "guessed he could get away with it,” or because he 
was just naturally reckless, or because he wanted a thrill, 
or to show off. Eliminating the drunken driver from 
consideration, the proportion of automobile accidents that 
fall into tht: category of the obviously avoidable is rela- 
tively small. Perhaps it includes one out of four, and 
^ other three- fourths are the result of ineptitude or 
inexperience or mutual misunderstanding between two 
drivers. The proportion of airplane "accidents” that 
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happen because somebody deliberately goes out asking 
for them is much larger. 

The inexperienced driver and the inexperienced air- 
plane pilot can never be eliminated. Experience has to 
be acquired by practice in operation. The individual of 
limited competence can never cease to be a factor. Some 
pilots will always be much less skilful than others, but 
at least we ought to be a^e to get rid of the gentleman 
who flouts the readings of common sense and whose 
moving force is sheer bravado. The accidents in which 
he is involved are, one and all, avoidable accidents. 

Unfortunately there are no figures, such as the Depart- 
ment of Commerce may perhaps soon find it worth while 
to prepare, on the division of accidents along the line 
that we have suggested. It is, however, our distinct 
impression that the proportion of serious mishaps in non- 
transport flying that can be set to the credit of doing 
thiitgs that no sensiUe person ought to do is exceedingly 
large. We should not be at all surprised to find it as 
high as 75 per cent. Eliminate that very large propor- 
tion and the average safety record of private owners and 
small commercial operators would be very much better 
than it now is. Flying would stand out as already much 
safer than non-fliers are generally prepared to believe 
that it can be. In short, it seems to us that the lay 
public, and to some extent the aeronautical world as well, 
is misplacii^ the emphasis in discussing safety or hazard 
in non-transport use of aircraft of existing types. There 
■5 a popular presumption that to make such flying safer 
the pilots must be more skilful. We disagree. Skill 
is of course a factor, and increased skitl is always desir- 
able, but we believe that its effect on danger is relatively 
slight. What is most important is not the raising of the 
minimum level of skill among pilots, but the raising of 
the minimum level of good sense. It doesn’t take any 
skill to know that doing vertical banks at a height of 
three hundred feet, or taking oil $tra%ht towards build- 
ings when a perfectly good open space is avaiUible a 
little to one side, is bad business. Even a man who has 
never been in an airplane before would recognize that. 
Yet there are pilots of undoubted technical proficiency 
who seem never to liave attained an understanding of 
such simple facts, and they are contributing far more 
than their share to the list of minor and major crashes. 

The accidental death rate among all licensed pilots in 
the United States is not far from 2 per cent per year. 
We belies'e that a separate analysis of a group of pilots 
comparatively inexpert, Init selected for their presumed 
high average of native caution and intelligence (one might 
take, for example, all those between thirty and forty years 
of age who own their own business or hold important ex- 
ecutive positions under a corporation) would show an 
average accident rate less than one-half the averag;e for 
the entire body of license holders. We have some little 
knowledge with which to back up that speculation, but 
admittedly it is still a speculation. Let us, with the 
connivance of the Department of Commerce, get some 
definite evidence. 
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News of the Month 


FROM THE 


several indications of the fact that, like 
business in general, the aircraft industry 
is slowly emerging from the slump of 
last winter. Noteworthy business is 
being done outside the United States 
by American manufacturers. Tbe Bel- 
lanca Aircraft Company of Canada. 
Ltd., is in receipt of an order placed 
by the Canadian government for six 
Bellanca planes, of tbe Pacemaker type, 
powered with a sir^Ie Wri^t 300 radial 
d for aerial photogr^hic 
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Tbe planes are to be built by Canadian 
Vickers. Ltd., at a cost of $200,000. 
The engines will be built at the Mais- 
soneuve plant of the Canadian Wright 
Company, Ltd. 

The Fairchild Aircraft Company, 
Ltd., is now constructing ten Fairchild 
monoplanes, equipped with the Canadian 
Pratt & Whitney Wasp engine, ordered 
by the Canadian Department of Na- 
tional Defense. When these planes are 
delivered, the de p a rtm ent will own a 
total of 38 aircraft of Fairchild design. 
Canadian labor is to be used in the 
construction of the planes, and the ma- 


ently s 


._je rf$T,i90,3<V.0S for ^ air«!S^d 
engines for the Army Air Corps. One 
contract for $366,495.65 was awarded 
Co the Curtiss Aeroplane and Motor 
Company for 30 observation planes, 
powered with the Curtiss 435 hp. en- 
gine. Two other contracts totaling 
$855,574.55 were awarded the Wright 
Aeronautical Corporatiou for 1 18 en- 

Tbe Navy is also to receive new 
equipment. Contracts totaling $1,420,006 
have been awarded to four airplane and 
two engine manubetnrers for 63 air- 
planes and 128 engines. The Douglas 
Company has received a $567,137 con- 
tract for 30 observation plan^ Tbe 
Pratt & Whitney Company has recrived 
two contracts totaling $6413^ One 
contract is for 52 Wasp engines and 
tbe other is for 60 Hornets. Consoli- 
dated Aircraft Cor p oration has r e emved 
a corttiact for three fast transports of 
the Fleetster type and spare parts. 
Total value of the contract am o u n ts to 
$79,040. Tbe Stearman Aircraft Com- 
pany was awarded a cont ra ct for four 
primary trainers and spare parts, it a 
cost of $26,756. The pUora will be 
p o w ered with the Wright J-6 165 bp. 


engines. Fairchild Corporation received 
a contract totaling $60,513 tor pho- 
tographic planes powered with the Pratt 
& Whitney wasps. The Fairchild con- 
tract is for six planes. 

The Aircraft Control Corporation of 
Philadelphia, manufactnrer of airplane 
instruments and a division of the Ben- 
dix Aircraft Aviation Corporation, has 
been awarded an Army Air Corps con- 
tract for 1100 airsped indicators and 
300 magnetic compasses. 

Another Army contract of the month 
went to Stanavo Specification Board, 
Inc., for 1,629,000 gal. of aviation 

The Curtiss-Wri^t Corporation has 
made a general summary of progress 
during 1930. Sales of airplanes and 
engines totaled $18,000,000. In tiie ex- 
port field there was a 120 per cent 
gain over 1929. The Flying Service 
carried 156 per cent more paying 

year. On Jan. 1, 1930, the Curtiss- 
Wright Company had a carry-over 
inventory of 594 planes, on Jan. 1, 1931, 
that had been reduced to 151 planes. 

With all space sold ont in tbe 
municipal hangar at Detroit City Air- 
port, where the National Aircr^ Show 
is to be held, the management is plan- 
ning to erect a large lent adjoining one 
side of the building to accomniodate 
additional exhibitors. It is planned to 
make this annex an integral part of the 
show by attaching one side of the tent 
to one side of the building and keeping 
the wide hangar doors on that side 


Calendar 



plane and 78 engine and accessory 
exhibitors had been allotted space. 

The merger movement has rostered 
another advance with the aeqaisitioo of 
the Pittsburgh Metal Airplue Com- 
pany, lately a subsidiary of Pittsburgh 
Aviation Industries Corporation, by the 
General Aviation Corporation, sub- 
sidiary of General Motors and already 
in control of the Fokteer Company. 
Herbert V. Thaden, general manager of 
the Pittsburgh com^ny and designer of 
its product [described in Aviation for 
January, 1931, p. 60] is expected to re- 
main active under the new control. So 
is George R. Hann, president of P.A.I.C. 


DESIGN 

T he Boeing Aircraft Company of 
Canada, Ltd., is now in pr^uction 
on a new type of all-metal flying boat, 
to be known as the Boeing “Totem.” 
^ U^pto e, the re^t of careful study 
a four-passenger, high wing, cabin 
monoplane, powered with a 300 Waap 

One of the most interesting designs 
CO be tested in tbe first weeks of the 
new year is the work of Grover 
Loaning. It is a single-place, pusher- 
type monoplane flying boat powered 
with a 100 hp. Warner Scarab engine. 
The plane was especially designed for 
submarine co-operation and (riiservation 
work, and by a novel method of 
attaching empanage, wing struts, and 
engine mounting struts it is possible to 
fold the whole plane np and store it in 
an 8-ft tube carried on the forward 
deck of an under-water craft. The pilot 
sits well forward in the hull and ac- 
cording to reports has unusually good 
visibility. 

Although the idea of equipping a 
submarine with a plane is not new, no 
design has tiius far riven enough 
promise of being practica] in snbmarine 
service to be adopted for r^ular use 
by tbe Navy. Tbe plain has a wing- 

spread of 3S ft.; when fully equipp^ 
the weight of the plane wiU be abmt 
1560 lb. The entire power-plant tmit 
can be dropped down into the hnll. The 
tail surfaces can be folded op and 
placed flat on tbe rear of the hnll. The 
wings are detachable, not merely fold- 
ing. Mr. Loenii^ enrolled as one of 
die very small gronp of designers who 
act also as test pilots when he made 
the first test fli^t before Navy ob- 


V of the fact that i 


Company. Inc.; C. H. Colvin, Pioneer 
Instniment Company ; E. E. Aldrin, 
Standard Oil Company of N. J. ; Reed 
M. Chambers, U. S. Aviation Under- 
writers. Inc. ; L. H. Merrill, American 
Gas Accumulator Company; G. S. 
Childs, Aul^iro Company of America; 


A t the annual meeting of the stock- 
holders of the Manufacturers Air- 
craft Associatim, Inc., Frank H. Rus- 
sell was re-elecM president; j, 
Alexa n der, vice-presidmit ; Walter 


secretary, assist 


The annual report read at the meetit^ 
gave every indication of notable prep- 
ress by the Association since its last 
regular meeting. Briedy, the number of 
manufacturers now connected with the 
Association has practically doubled; the 
number of planes that have been reported 
and licensed through the Association 
now totals 25,946; the payments of 
royalties have been increased. 

A suit involving allied infringement 
of four Curtiss-owned airplane patents 
by the Nichols-Beazl^ Airplane Com- 
pany of Marshall, hfo., was recently 
died in the Kansas City, Mo., Federal 


addition to the Board of Directors. 
1 vice-presidents were chosen. Will- 
I lam B. Mayo is secretary for 1931, 

J. C. Hunsaker treasurer, and Luther 

K. Bell was re-elected as general man- 
ager and distant secreUry, 

According to the annual report for 

and gen- 1930, the Chamber practically held its 
own on membership. When the final 
board meeting of the year was held on 
Oct 7. 1930, membership in the (Cam- 
ber tomled 924, of which 393 were 
classified as companies and organiza- 
tions conitected with the industry. The 
other members are individuals. 
^iiAccording ^to *e Aero ^amber’s 

produced in the United States t^riip 
af^cegate value 
of ^1,469,763. Airplanes am] engines 
together were valued at $38,548,679. In 
field alone, 1.937 planes 
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Another important act introduced in 
the New York State Assembly and re- 
ferred to the Committee on ^blic 
Safe^ would endow the Power Com- 
mission with the right to order the 
change of loration of any electrical 
irMsmission lines, wire or poles within 
1,000 ft. of any recognized airport, if it 
be shown that they constitute a hazard 
to the operating planes. 

With the support of a large and dis- 
tinguished advisory council of lawyers 
laymen, the American Academy of 


being inaugurated by members of t 
Law Faculty of New York Universii 
and especially by Dean F. H. Somm 
Prirfttsor Alismi Reppy. Plannii 
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Marshall company from further 
manufacture was filed by the Curtiss 
Assets Corporation of New York City. 
Answer lias been filed by the Nicholas- 
Beazley Company. 

nautical Chamber of^ Commerce of 
America. Charles L. Lawrance was 
elected president of the Chamber to 
succeed Frederick B. Rentschler, who 
served during 1929 and 1930. This is 
the second time that Mr. Lawrance has 
been elected president, as he served 
in that capacity in 1924 and 1925. 
Mr. Lawrence was elected by the board 
of governors, the members of which 
had been elected earlier in the day at 
the annual members’ meeting of the 
Chamber. The membership of the 
board of governors for 1931 is as fol- 
lows: F. G. Cobum, Aviation Corpo- 
ration; G. B. Grosvenor. American 
Airways Inc.: R. B. C. Noorduyn. 
Bellanca Aircraft Corporation; P. G. 
Johnson, Booing Air Transport; J. A. 
B. Smith, Curtiss Aeroplane & Motor 
Company; Falward F. Evans, Detroit 
Aircraft Corporation ; Thomas B. Doe. 
Eastern Aii Transport Inc.; J. M. 
Schoonmaker, Jr., Fokker Aircraft 
Corporation; Jerome C. Hunsaker, 
Goodyear-Zeppelin Corporation; George 
,S. \^eat, 1‘ratt St Vi^itnev Aircraft 
Company: J. T. Trippe. Pan-American 
Airways. Inc.: E. L. Cord, Stinson 
Aircraft Corporation; Harris M. Han- 
shue. Transcontinental and Western 
Air, Inc.; C. J. Bruckner, Waco Air- 
craft Company ; G. W. Vaughan. 
Wri^t Aeronantical Corporation; John 
R. Cautley, Bendix Brake Companv: 
r. R. Fitzpatrick. Haskelite Corpora- 
tion: Grover Loening. Grover Loming 


Taking the aircraft engine units 
separately, there were 3766 commercial 
and miliUry power plants manufactured 
during 1930 for a total value of $17.- 
078.916 as compared with 7.373 units 
valued at $26,495,830 in 1929. Like 
airplane sale.s, engine sales for 1930 
exceeded production, but rn this case 
by only about 2 per cent. 


A BILL seeking the continuation of 
the New York Sute Aviation 
Commission has been rec e ntly intro- 
duced in the State Senate by Senator 
J. Griswold Webb, chairman of the 

limiting date for the final report to 
March 1, 1932. and obtain another 
appropriation of $40,000 to cover the 
commission's expenses. Governor Roose- 
velt IS in favor of the extension. 

An act which has been introduced in 
both the New York State Assembly and 
Senate and committed to the Committee 
on General Laws is one which amends 
the civil rights law in relation to dam- 
ages to persons and property arising 
from the use of airports and aircraft. 

prietor or lessee of an airport** or 
landing field shall not be liable to the 
owner, proprietor, operator, or pas- 
sengers of an aircraft for injuries to 
persons or property unless such injuries 
be the residt of negligence on the part 
of the above mention^ airport o^ials 
or their agenu and employees. 


t the United States 
cuit Court of Appeals has reversed the 
findings of a lower court and has ren- 
dered a decision in favor of the plain- 
tiff in a suit by the Irving company 
and Floyd Smith Aerial Equipment 
Company against the Russell Parachute 
Company for infringement of patents 
takw out by Smith in 1918-19. 

I'he road to receivership has been 
taken by the New Standard Aircraft 
Corporation of the State of New Jer- 
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in Trust Company of Ft 
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pany employees. After that the com- 
pany will continue to operate under the 
direction of Mr. Jones. 

The Court of Common Pleas of 
Lancaster County. Pa., has appointed 
Elmer L. Esbenshade as temporary 
receiver to take charge of the assets and 
business of the Lancaster Airways, Inc. 

Purchase was recently made from 
receiver A. Harry Moore of the Cres- 
crat Air^ft Company, of Jersey City, 
N. J, The purchase was made by 
Clarence D. Chamberlin, former head 
of the compaiw. and the price was re- 
ported as $7,500. This concern went 
into bankrupicv sever^ months ago 
According to Mr. Chamberlin he in- 
tends to carry on the , business, and 
manufacture planes. When the bank- 
ruptcy petition svas filed, the assets of 
the concern were stated as being two- 
completed airplanes, two partially ci 
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PERSONNEL 

MOVEMENTS 

S EVERAL personnel changes have 
bCCTi made in the industry during- 
the past few weeks. Capt. Frank M. 



a fill tl 


; positii 


ager vacated by Captain Hawks. Pete 
J, Qausen, who served as mechanic for 
Captain Hawks, has been appointed 

placed on special work. 

At a recent meeting of the board of 
directors of the Hamilton Standard 
Propeller Corporation, of Pemisylvairia, 
Raycroft Walsh was elected president 
of the corporation to succeed E. E. 
Wilson, who resigned the presidency 
to devote more activity to the Sikorsl^ 
Aviation Corporation of which he is 

** Captain Rufus F. Zogbaum, at pres- 
ent commanding officer of the U. S. S. 
Langley, second line aircraft carrier, is 
to receive orders as commandant of the 
Naval Air Station at Pensacola, Fla., 
as relief for Read Admiral Alb^ W. 
Marshall, who has been assigned to a 

Charles H. Day, well known for his 
airplane design contributions to the 
industry, has resigned as president and 
chief engineer of the new Standard 
Aircraft Corporation, of Paterson, N. J. 
Mr. Day plans shortly to opm an aero- 

in New York City. 

Edward B. Heath, pioneer light plane 
designer and pilot, was killed on Febru- 
ary 1 by a structural failure of an ex- 
perimental machine which he was test- 
ing, Mr. Heath had been active in avia- 
tion for nearly twenty years, had always 
specialized on planes of exceedingly 
small span and low p ow er, and had al- 
ways flown them himself. His most 
spectacular product was the "Baby 
D..I1— .u. machine w*’*-*' 


was a firm believer in making aviatio 
simpler and cheaper, and opposed t 
everything that interfered with the ai 


: Clifford Gilder- ' 

Clifford W. Henderson as managing | 
director of the annual National Races. ; 
which are to be given in Cleveland for 
the next ten years. 

The Stinson Aircraft Company has 
appointed Lee H. Smith to act as its 
district sales manager for the south- 
eastern part of the country. Tht 
. 


shows that the low flying pilot is stiU 
very much in evidence, as is also the 
pilot whose great desire is to turn the 
plane inside out. There were 55 viola- 
tions of the low flying provisions and 
48 of the acrobatic risases of the 
regulations. Twenty-seven unlicensed 
pilots tried to fly licensed planes, much 
to their sorrow when they were caught, 
and one individual was punished for 
flying without navigation lights. 


ented in 

9 a report for 1929 and 1930, recently 
issued by the Aviation Section of the 
Massachusetts Registry of Motor Vehi- 
cles, perhaps the most interesting are 
those which deal with pitot and plane 
examinations, violations of the state air 
laws, and accidents. Pilots permits 
issued in 1929 tout 173, whereas in 
1930, that number was increased to 338, 
and divided among transports, limited 
commercial, private, industrial, and 
glider permits. The greatest number of 
permits granted under any one classi- 
fication was 146 for private permits. 
Airplane and glider permits issued in 
1929 total 135 and that number was in- 
ased to 231 in 1930. 

In 1929, there were 41 suspensions of 


ippointed John C Kelley, 
jr., as traveling sales manager with the 
whole country under his supervision. 

Wing Cenndr. Charles Kingford 
Smith's world-famous plane "Southern 
Cross" has been shipped to S]|dney, 
Australia, where it will be placed in the 


sion was dangerous operation. There 
was a slightly reduced number of court 
prosecutions in 1930 as compared with 
1929, and fines paid during 1930 were 
only one-quarter of the fines paid in 
the year before. 

Of the fifteen-odd thousand indi- 
viduals who held pilot licenses in this 
country, beginning with the new year, 
385 were women. A total of 35 of them 
held transport licenses, 50 of them held 
limited commercial licenses, and 297 of 
interesting to note that five women hold 
mechanic’s licenses. 
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A ccording to Gilbert g. Bodwig. 

director of Air R^ulations, the 
number of wayward pilots was fewer 
during the last quarter of 1930 than 
during any of the three other quarters. 
The tola] violations of the r^fulations 
for this period represented a decrease 
of eleven over the third quarter of 
1930, while the total number of persons 
assessed decreased 46. Thirty-six erf 
the individuals who ran afoul of the 
regnlations during the last quarter were 
assessed for a total of $465 in fines. 
The other penalties were in the form 
of 41 reprimands, 47 suspensiems. seven 
revocations and three denials of licenses. 
In 104 cases evidence was produced 


O F particular interest to those in- 
dividuals who are annoyed by the 
racket caused by airplane engines, is 
the announcement by the Aenxiautics 
Branch that a study of engine mufBers 
as a means of reducing airplane engine 
exhaust noises has been undertaken by 
t^ Branch under the direction of Harry 
H. Lee, director of Aeronautical De- 
velopment. The study is to be con- 
ducted by the Branch through iU 
Research Division at the Bureau of 
Standards. The active co-operation of 
manufacturers of engine mufflers of 

submit mufflers f^ test, has been in- 
vited. For the investigation a 180-hp. 
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denvay {or some time. Dr. George W. 
Lewis, director of Aeronautic R^earch 
for the N.A.C.A., recently made the 
first public announcement to the effect 
that the N,A.CA. is conducting experi- 
ments to determine the exact eRect that 
rough-air flying has upon airplane 
structures. Accelerometers to record 
the total air load on the plaise at every 
instant, have been installed on a number 
of planes in regular transport service. 
There exists a great deal of knowledge 
of the loads on the structure resulting 
little maneuvers .. verv 




called s 


■lies £. Fechet, chief of 
Corps, on originally ap- 
ing before a sub-committee of the 
ee on Appropriations, 
to the fact that the 

„ — - submitted to Congress 

included a decrease of $2,277,4iQ in the 
item of new planes. General Fechet 
stated that adjustments will have to be 
made in the five-year aircraft procure- 
ment program of the Army and another 
purchasing program will be necessary, 
as the present expansion program which 


whether 
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Stated that he 
was ;n lavor oi the heavier-than-air 
craft, for the reason that it was his belief 
that airships had not proven themselves 
as speedy, as manageable or as capable 
of keeping to schedule as planes. He 
also expressed his confidence in the 
feasibility of immediate establishment of 
regular mail service across the Atlantic. 
In part Mr. Brown stated: "There has 
never been a dirigible that flew nn 
ihedule day in and day out. 

Navy dirigibh 


1 opinion Akron, (th« 


The 


kncwn about the structural 
straight flying under severe 
- Load factors now used in 
transport machines have very 
nine real experimental evidence to 
support them. 

Successful tests have been conducted < 
on the Lockheed retractable landing 

optional on planes of the "Sirius" lo^- 
wing type. The retractable landing ■ 
gear is announced to add from 1-^ tn 
i^.h. to the top speed perfor 


rear program, will include 126 
planes, 27 bombardment, 89 
observation, three amphibion 


the 


e point of being reported o 
tee to the House of Repr 
In general, the 


Budget, ai._ . 

$30,550,000 on naval 
eluding improvements and new buildings 

at air stations. Only $11,550,000 is pro- 
vided for new planes and engines. The 
committee allowed funds for starting 
the second of the new Goodyear-Zeppe- 
lin airships, the fate of which has been 
the subject of some doubt. 

A sUrtling element in the committee 
report on the Navy bill was the inclu- 
sion of a recommendation that future 
increases in aviation personnel should 
be cared for by using larger numbers 
of Reserve pilots on one- or two-year 
terms of Mtive duty, giving up the prac- 
tice of depending almost entirely on 
Annapolis graduates. To give point to 
its suggestion, the commiRee inserted in 
the bill a stipulatitm that the Navy 
Departn^t should make no further in- 
creases in the number of officers above 
the rank of Lieutenant-Commander as- 
signed to aviation duty. 
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GETS ITS HONEY 

T he usual drawn-out congressional 
discussion and argument has come 
to a close and the War Department 
appropriatiaii bill has been passed by 
the Senate. The Army Air Corps has 
been appropriated $31,522,295 for ex- 
penditure during the fiscal year ending 
June 30, 1932- The House had 

originally s« the appropriation at $31.- 
679,635 but the Senate established the 
lower figure and the House consented 
to the Senate figures. The appropria- 
tion for the previous fiscal year 

amounted to $35323,473. An amount 

not exceeding $24103^. an increase 
of $54,447 over the 1931 appropriation 
may be expended for experimental and 
research work with airplanes or lighter 
than air craft and their equipment, lliis 
figure was originally set by the House 
at $2,510,377. The $200,000 difference 
repre s ented the sum af^ropriated by 

the House to be expended for investiga- 
tion of a metal clad airship. How- 
ever. when the bill reached the Senate 
this amount was stricken oS after the 
Senate committee had listened to a plea 
by lighter Rian air mannfocturers that 
the additional $200,000 be appropriated. 
The House yielded to the Senate, and 
the $ 200300 stayed out. The sum of 
$300,000 is allov^ for the production 
of lighter than air equipment and repre- 
sents an increase of ^1.550 over the 
1931 funds allowed. 

The sum of $15496431 is for the 
production or purch^ of new airplanes 
•*-— r ejuipment, 
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ters and whiclT vie w^^a'l7"fiirf*ir 
esting to watch. But my suggestio 
that the lighler-than-air carrier pi 
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tinental route from Atlanta to El Paso. 


climb, well lighted, plenty of Ian 
:ids. They may need a few moc 
asts, but that probably can be 


T he Parker-McNary merchant air- 
ship bill which provides for inter- 
national transportation of mail, goods 
and passengers by lighter than air 
craft, has recently been under discussion 
before the Senate Commerce Committee. 
The bill was introduced simultaneously 
in both the House and the Senate. The 
bill has aRracled considerable aRention 
throughout the industry in view of the 
fact that it provides for the use ot 
lighter than air craft instead of heavier 
than air craft. Until recently Post 
Office D^artment officials have nmde 
no statements regarding tbrir prefer- 
ence for the type of craft to be used. 
However, last month, Poatmaster Gen- 
eral Brown, in an Associated Press 
statement, declared himself for die first 


ipmd about flying the o 


F or many years the Army and Navy 
have been at grips os to which serv- 


hould 


gri^ 

ago. President Hi 


defen 


sisted that aj .. 

this maHer and a ^finite agreement 
reached. After much argumentation, 
exchange of letters and conferences, the 
War and Navy Departments have 
agreed to let the Army have charge of 
coast defenses, allhou^ the Navy will 
continue its stttions at Coco Solo, 
Canal Zone, and Pearl Harbor, Hawaii. 
The agreement carries a provision that 
the Army air forces shall be land based 
and that the naval air forces shall be 
based on the fleet Under this agree- 
ment, the fleet is assured of absolute 
freedom of action without any responsi- 
bility for coast defense. Coco Solo and 
Pearl Harbor were the two concrete 
examples of the unsettled situation. It 
was the Navy’s contention that the 
planes it maintained at the field, were 
merely for keeping open communica- 
ting with the fleet. However, the Army 
Air Corps which has adjoining field 
maintained that the presence of Navy 
planes placed the Navy in a position of 
participating in coast defense. Although 


It both 


Navy will rt,^ r— • 

Coc® SoJo and Pearl Harbor, _ 
equipment cm hand becomes obsolete, 
they will function only as reconnoissance 
planes for the fleet, and in the event of 
war. they will leave the defense of the 
land to the Army Air Corps and will 
proceed to their tenders at sea. 

With the idea of conducting experi- 
jri th fte^Airt^ro as a possible 
the Navy Department re^^ 


Autopro C^pany. The Navy’s 

classification of the craft is XOP-1. In 
acldition to the experiments to be made 
with the plane m landing in small 
spaces, it is. the intention of the Bnreau 
of Aeronautics to extend the experi- 
ments to landings aboard the U. S. S. 
Langley, which will base on the Atlantic 
Coast following fleet maneuvers at 
Panama. 


'CONTINUING its refinement of die 
federal airways system, the Aero- 
autics Branch cn the Department of 
' contracted lor $90,- 


000 worth o 


t and V 


, icipally along 

the El Paso-Fort Worth and San 
DIego-Los Angeles airways. 

The Department recen^ ordered 
from the Westinghouse Electric & 
Manufacturing Ccxtipany a combined 
radio-telephone and visual type radio 

new instrument, devised by the Aero- 
nautics Branch, enables simultaneous 
reception on one radio frequency chan- 
nel of both radio guidance signab and 


1 the a 


craft t 


the radio 


will be the addition of 
a filter weighing about 1 lb. This 
directs the voice signals through the 
headphones and the radio rai^e signals 
through the vibrating ree^ of the in- 
dicator on the instrument board. 

Because of the Kmited number of 
frequencies available for the use of 
radio range stations, the Department of 
Commerce proposes to syiKhronise 
transmission from two neighboring sta- 


Thus 
ate o: 
"off" 
for 1 


. leans of clocks 1 
Uic keriog of (he transmitter, 
me station will be timed to (9er- 
e minute "on” and then will be 
vhile the other transmlHer is "on" 
e minute. 

The sensitivity of the visual type 
reed indicator on the visual radio range 
beacon has been improved about 100 
per cent through refinements in ^ign 
of the permanent magnet, particnlarly 
the use of ABeghoiy Metal, a nickel- 
steel alloy, for die reed material. Ex- 
cellent shielding has been procured 
constructing the indicator mounting 
case of magnetic material. 

The latest addition to the post office 
department's air mail network ia the 
daily service beriveen Minneap^is and 
St. Paul and Winnip^. It was opened 
on Feb. 3. the inauguration schooled 
for the day before having been post- 
poned because of fog. 

This new international service is 
oDcrated jcHntly under Canadian and 
American auspices. Northwest Air- 
ra planes carry die mail from Chicago 




the 


N. D., where it is taken over by 
tern r anada Airways machines for 
rest of the trip to Winnipeg. On 
.ugural flight. Northwest used a 




Yukon 
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Hornet-powered Hi 

western Canada a Fokker. North-bound 
planes transfer from wheels to skis at 
a few miles north of Grand Forks, N. D. 
This service is an extension of Con- 
tract Air Mail Route No. 9 under a 
plan approved last summer. Because 

-r 1 — through Western 

to Aklavik, in the 


ital & Westei 
last fall for the central route between 
New York and Los Angeles was pro- 
tested by United Avigation of Pitts- 
' ' " e ground that its bid had 

’lat there was no l^al 

Postmaster ^^eral 
I has been upheld by 
leral McCarl. 


133 

latter began operations Oct. 25, 1930. 

National Air Transport, on Feb. 1, 
extended its Chicago-Kansas City pas- 
senger service south to Forth Worth 
and Dallas by wajr of Tulsa and Okla- 
homa City. This is in response to the 
Post Office Department's stipulations, 
as are other recent passenger service 
installations. There will be one service 
a day, using Ford transports with the 
new wing mail compartments. 

National Air Transport, also on 
Fd). 1, established lower passenger 
rates on many runs. The air fare be- 
tween New York and Chicago remains 
the same at $59.50, but the air-rail fare 
between the (wo cities has been reduced 
from $55.78 to $49.53, The flight be'- 
tween Chicago and Kansas City now 
costs $30.66 instead of 34.85 ; that be- 
tween Chicago and Cleveland $1945 
instead.of $26. 

Pan American Airways instituted a 
general reduction of passei^rer fare: 
all its lines on Feb. 12. The cuts rs 






been lower and tl 
warrant for 


Comptroller Get 
The explanati 
the effect that: (1) United Avigation 
had not actually acquired the stock of 
its alleged subsidiaries, (2) The com- 
pany must have had “only a bare, naked, 
corporate existence"; and (3) it had 
been so vague and indefinite in state- 
ments regarding type of planes to be 
used that the government concluded the 
bidder could not equip itself for serv- 
ice within the period of 30 days pre- 


t of 


:ed in Jan- 
uary that its planes had flown 6,961408 
mi. during 1930, and had carried 
1430.439 Ib. of mail, and 60,074 pas- 
sengers. These represent increases over 
the 1929 figures of 214. 14.8 and 234 
per cent, respectively. Ludington Line’s 
eveiy-hour-on-the-hour service carried 
4.017 passengers during January, an 
averse of 130 per day. • 

Transcontinental & Western Air has 
begun intensive cultivation of express 
traffic. It is offering a 36-hr. coast- 
to-coast service, at die rate of $1.50 
per lb., which is graduated downward 
to $1 per Ib. for shipments weighing 
in excess of 100 Ib. The rates to inter- 
mediate points are constructed on a 

Louis; aone 2 to Albuquerque, N. M.. 
and zone 3 to the Pacific Coast The 
service will be limited to packages 
weighing 200 lb. or less. Transporta- 
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tion is by ihe regular transcontinental 
mail and passenger service which has 
been in operation for several months. 

This same company has completed 
its own radio network of twenty sta> 
tions along its transcominental airaray; 

cities served by the line. Raitio-code 
is used for inter-station conununication 
and radio-phone for communication be- 
tween planes and ground. 

Each station is equipped with a crys- 
tal control type transmitter of 500 watts 
output with live tubes, including the 
crystal oscillator, frequency doublers 
and power amplifier. The power is 
supplied by a six-phase mercury vapor 
rectifier. I'hc transmitters have a nor- 
mal range of 400 mi. and operate on 
high frequencies (short wave) ranging 
b e m een I.SOO and 12,000 kc. 

Comment was made recently by the 
Weather Bureau on meteorological con- 
ditions along the proposed Bermuda- 
Aeores trans-Atlantic airway. Though 
wmther oo such a route would be 

of the year, it would be extremely <tw- 
gerous duriim the hurricane season (the 
autumn), lliis is because of our lavV 
of knowledge of hurricane character- 
istics in that area and absence of 
facilities tr> detect and trace disturb- 
ances. The Bureau believes, however, 
that thb southern route is prrierable 
to the grent circle route in the North 
Atlantic and suggests that at least six 
station ships be placed on, and south 
of, the pniposed airway for a period 


I of hur 


Boston for incorporation in the munici- 
pal airport devri^nnent. This island, 
about 1 mi. cast of the airport, is con- 
nected with it ^ flats which are exposed 
at low tide. This area is being filled 
in and with the island will make avail- 
able several hundred additional acres. 

Eighteen Sperry-AGA floodlights, 
containing two S(X)-mm. dit^ric lenses 
each, are being installed at the Naval 
Air Station, Pensacola. 

Airport fires continue to take their 
toll. The most serious recently was at 
Roosevelt Field, L. I., where three of 
the old wartime wooden hangars were 
destroyed with some of their contents, 
arxl another hangar was damaged. Loss 
was estimated at about $200,000. Six 
planes and a glider at the Kenosha 
(Wis.) Airport were destroyed by fire 
on Jan. 20, Loss was estimated at 
$45,000. 

A number of personnel changes have 
been announced among the lines and 
porta. H. A. Burgess has been ap- 
pointed gmeral traffic manager of 
Western Air Express and Midcontirtent 
Air^Expros, attd Charles F. McManus 
'■■■■ ■ ■ ■ ■ nt. Operating control of 
Airlines and the Embry- 

the management of John Riddle, vice- 
president and general manager of the 
latter concern. K, S. Lindsay has been 
made man^r of the Valley Stream, 
L. I.. Curtiss-Wrighl Airport, replacing 
Walter A. Avery, who continues with 
the company in another capacity. Har- 
old A- Elliott is now vice-president and 
general manager of Eastern Air Trans- 
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W ORK has been started on the 
first unit of a 1400-acre mrport 
project in Norwood, Mass., 12 mi. 
southwest of Boston. This field will 
have four 2,500x50B-ft. gravel and oil 
runways snd will be re^y for flying 
operatums about April 1. An 80xl00-ft. 
hangar with 60-ft shop and an admin- 
istration building are to be constructed. 

A new American Airways passenger 
waitiog roota at the Newark Hunicipa] 
Airport was opened Fri>. 3. Users are 
Ladington Line, Eastern Air Transport. 
TrartaconUnentaJ & Western Air, Pitts- 
burgh Airways, and American Airways. 

Groond wotic on Oklahoma Ci^s 
640-acre mnnicipa] airport is w^ 
underway and the field is sritedulcd to 
be cmBpleted about April 1. Among 
expenditures under the $425,000 
issue are; Larxl, $162,000; grading, 
$65,000; drainage, ^400; water and 
sanitary sewer system. $19,000; base 
gravel for runways, $44,000; lightirv. 
$15,000; terminal and administration 
buildian, $75,000. 

Northwest Airways has cstablidied 
at Pendiina. N. D„ a IBCVacre inter- 
ntional airport in connection wt* its 
Minne^olis-Wirmipeg mail pus- 

**^«>gTess has approved dse bill an- 


ANNUAL 

AIRPORT CONFERENCE 

S EVERAL hundred airport managers, 
designers and associates will migrate 
to Tulsa. Olda., next month for the 
Third Annual Airport Cooference to 
be held under Ihe auspices of the Air- 
port Section, Aeronautical Chamber of 
Commerce. The open general sessions 
will be held on the 2Sth and 26th of 
Ihe month, and closed sessions lor air- 
port managers and airport equipment 
mannfactur 


AVIATION 

UarcM, J9JI 

A qualifies chat designation for excel- 
lence of general equipmrat only beause 
the airport had insufficient roof space 
to carry the full name of the airport 
and the name of the city it serves. The 
Brownsville airport received the A-l-A 
rating without qualification. 


A NUMBER of airports have re- 
ported interesting traffic figures for 
1930. The L os Angeles Municipal 
Airport had a total of 72,141 landings, 
and 3,901 visiting pUnes. At Detroit 
City Airport. 12,601 arrivals and 12797 
departures, made by 1,978 different 
airplanes, and sale of 66,549 gaL of 
gamine and 206 gal. of Diesel oil. 

At the Kansas City (Mo.) Munici^ 


transport planes to^ed 32,636, and the 
port cleared 1,448 transient planes and 
sold 545,667 of gasoline. 

Century Airlines, Inc., which recentJy 
announced plans for an hourly service 
between Chicago, Detroit, Qeveland 
and St. Louis, has been granted a 
letter of authority from the Aercoautics 
Branch. Department of Co m m e rce. The 
tentative plans provide for three trips 
daily each way between Chicago and 
St. Louis ; five trips daily ea^ way 
between (Chicago and Td^o, and six 
trips daily each way between Detroit 
and Oimfand through Toledo, with 
connections with file Chicago plane. 
Frequency will be increased Uter. To 
carry out this program the company 
expects to operate nine planes. Six 
will be in actual operation at any one 
lime, three in reserve. Two planes will 
be in service on each of the three lines. 

Pan American Airways inaugurated 
m-” “ 


>. Venezuela. 


and Port of Spain. Trinidad. This 
completes Pan American's circle around 
the Caribbean Sea. The complete cir- 
cuit may be made by plane in six days. 

The Post Office Department reports 
583,378 domestic registered articles sent 
by air mail daring the last fiscal year, 
an increase of 28.58 per cent over the 
previous year. 


Speakers, chairmen and discussion lead- 
ers incln^ expert repre se nt a tives of the 
DeparUnent M Cmnmerce, STvt munici- 
pal and commer d al airports. 

There are now four airports rated 
under the provisions of ^ Airport 
dies Bran^ 

— _x> receive this reco 
- - — Ricfcenbacker Airport » 
Sioux City, la., and the Municipal 
Airport at Brownsville. Tex. The first 
and sectmd were the Pontiac (Mich.) 
Mnnidpal Aimrt, and the Denver 
(Colo.) Municipal Airport 
The Ri cfcen bac k er Airport is 
the A-l-A raring. The dash umk 


I NAUGURATION by Imperial Air- 
trays of die first (nortbenunost) 
section of tbe^ Cairo-Cspetown airway 
has been postponed from the Utter part 
of February to March S. Other sec- 
tioos of the route will be opmted as 
rapidly as physical cooditions permit, 
and it is anticipated that the complete 
rosite will be in operation by the middle 
of the summer. Prospects of extending 
the Loodon-Karachi mail snH ps— 
service across IndU and eventimllj to 
AustraJU becoine much brighter with 
the recent appoiotnwnt of Col. Francia 
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C. Shelmerdine, 


expert 


th« 


.-.^..vseies of Indian pdinu w, lucr 
affect aviation, to the post of Director 
of Civil Aviation in the British Air 
Ministry. 

Aeropostale has extended its South 
American air mail service norrii from 
Natal to include Maracaibo, Caracas, 
and Trinidad with a weriily 


This 


ovides d 


served by this 


betvreen 
n points 


rope. The 


mpty. The distance flown 
. the time 22 hr., the route 
) French West 


from Istres, Fra 
Africa. 

Another notable flight of the winter 
was the return of ffie Fren^ pilots, 
Goulette and Lalouette, from Saigon to 
France in five days and 16 hr. total 
elapsed time, bringing with them as pa^ 
senger the governor of the colony. The 
7,126-mi. joum^ eastward to Saigon 
had been nwotiated by them in five 
days, 3 hr., SO min 

A plan to make the King's Cnp Race, 
England's premier air derbqr, a purely 
amateur affair has been approv^ by 
the Royal Aero Oub and King George. 
Not even an employee or director of an 
aircraft firm is to be eligible to enter 
or to compete as piloL Royal Air 
Force pilots, however, will be allowed 
to compete. Furthermore, any person 
entering a plane for the race must have 
been the owner of it for at least three 
months prior to the entry. This is a 
bold move, but the plan U meeting 
considerable opposition because ^ am- 
biguity of the ^finition of the amateur 
status and because of widespread rejec- 
tion to the funtlamental principle of 
barring the professitxial pilot. 

The rec e nt purchase of 45 Fairey 
Firefly single-seater fighters from Eng- 
land by the Belgian government created 
an industrial sensation. It was fol- 
lowed by another Belgian ortler for a 
number of Fairey Fox day bombers, 
powered with Rws-Royce ‘'F” et^nes 
of 500 hp. The aggr^ate value of the 
two Belgian orders was in excess of 
$1,500,000. The Fairey Aviation Cmn- 
pany, their recipient, reported for Ihe 
• year ending Sept 30. 1930, a profit of 
$849,000. 

There is in process in England 


irausty, ; 


SavoU-Marchetti company of Italy 
rlaims a new altitude record for sea- 
planes with a useful load of 2,000 leg. 
On Jan. 31 the company's chid test 
pilot flew a model S-71, a twin-hulled 
monoplane simiUr to rite well-known 
S-SS, to an indicated hei|ffit of 21,^6 ft 
The previous bolder of uiis retmd was 
Capt Boris Sergievafcy, wbo used a 
Sikorsky S-38 to reach an altitude of 
19,928 ft 

Marcel Lalouette and Jean de Per- 
mangie flew a Parman low whig mono- 
plsne, modd F. 231, equipped with a 
100 bp. Renault to a new stright-Une 
distance record in dm first category fm 
light planes — two sealers weighing less 


— , — ,, . y ittee of the 

British Air Ministry and the aircraft 
industry, into the complaint of certain 
constructors that the British Aircraft 
industry is seriously handicapped in 
foreign markets by the Hmdity of the 
British airworthiness regmatiooa, mak- 
ing_ it impossible |p meet foreign com- 
petition on price and performance. 

The Italian trans-Atlantic formation 
flight, using Savoia-Marchetti S-SS 
flying boats, reached its destination — 
lUo de Janmro— on Jan. 14. A week 
later it became known that the Italian 
govemmeat planned to suppleineiM this 
es^loit with a formation flight from 
Italy to New York in 1932. Tech- 
nical and operating problems are being 
studied by Italian experts. It will be 
recalled that when the recent flight was 
first planned, it was to have bera made 
to this country rather rimi to South 
America. It has b e e n learned thtt 
Stanavo gasoline was used on the 
trans-Aflantie vsitare. the fuel consist- 
ing of a nd xUiie of 75 per cent Stanavo 
and 25 per cent benzol. 

The Doraier Do.X continues to en- 
counter misfortune in its attesiM to 
fly the Atlantic. Following eot^ction 
of repairs necessitated by the burning 
of one wing at Lisbon, dm machine was 


1.15 

Palmas sufficient damage was done to 
the hull by rough water to necessitate 
a two wedcs’ delay for further repairs. 
Vacunm Oil Conmany repoc ts the fol- 
knring information from Lieut. Oar- 
ence H. Schildhauer, co-pilot: "Do.X 
suffered damage to secondary strength 
members in an attempt to take off for 
Praia [Cape Verde Islands]. . . . 
Main strength members be^een boat 
• ■ • Weight 

-mi. wiDO. 

. Do.X 

Wave 

lorce Dent members, 
comparable to ISO-fl. ; 


DEVELOPMENTS 

W ITHOUT government assistance 
the British aircraft industry re- 
cently declared participation in the 1933 
Schneider Trophy Contest impossible, 
and criticism of the government's aloof- 
ness mounted to a high pitch. 'TUs 
was accentuated when Lady Houston 
announced her willingness to personallv 
guarantee $500,000 for a British entry. 
Finally, as a result of pressure from 
all sides on the vsrious departments 
of the government, it was announced 
that the government had changed its 
mind and would participlate to a limited 
d^ree, lending the machines and per- 
raiRing Air Force pilots to fly. on con- 
dition that all extra expenses should be 
privately raised. 

Active preparations for the British 
«try are now being made by the Air 
Ministry. Lady Houston, wbo is guar- 
anteeing the expenses of the British 
entry, has requested the abandonment 
of any public appeal for funds. 

The two Supermarine S.6 le^lanes 
which toi* part in the 1929 race, and 
which have since been flown by the 
High -Speed Flight at Felixstowe, have 
been delivered to the S u permarine 
Works at Southampton for overhaul 
and n^ificatic^ While that work 
VI. seaplanes. 


'hich also were built for the b.. 

econditioned by the < 
— • ■ — months i 


and 


i about t 


n attempt to take cpff from Las pli 


- jiuEll l" 

early practice flights by nlots from 
whom the raemg team will ultimately 
be chosen. This prelimhiaty work will 
be done under the supervision of 
Squadron-Leader A. H. Orlehar, who 
vras in charge of training for the race 
in 1929 and who may possibly be 
chosen for that du^ again this 

Twu prominent European aviation 
leaders died recently. Air Commodore 
Charles Rumney Samson, retired, one 
of the first four British naval officers to 
be trained as a pilot, died on February 5. 
Up to within the last fortnight of his 
life, he had been active in planning for 
the British defense the &hneider 
Trophy. Capt. Einar Paa] Lundborg, 
the resenrer of General Nolnle in 19% 
was UDed in a crash in Stockhdm Jan. 
27 while testing a new Swedish pursuit 
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PRODUCTION 
AND LICENSING 



T he repon on commercial air- 
craft production from the Cham- 
ber of Commerce, printed at the bot- 
tom of this page, at first sight shows 
surprisingly little variation in percent- 
age distribtrtion of the vatious types 
over the past two years. Superficial 
indications are, however, somewhat 
misleadii^, as the needed production 
in some groups was much reduced by 
the carry-liver from 1929. If the 
report of sales be examined, rather 
of production, a ditferent 


s told. An 


steady increa 
1928 to 26 p 


to 58 in 
to 1930 


around 6* per cen' 

1929 and 52 in 19 
these figures have to be approxima- 
tions, as no detailed reports on sales 
were being made until a year ago. 

There has been a substantial drop 
in the proportion of multi-engined 
transports, due in part to the influence 
of 1929 and to the overstocking of 
many of the transport Un< 

however, i 



tion of amphibions. That again seems 
to be somewhat misleading, for judg- 
ing from the comparison of the E>e- 
partment of Commerce and Chamber 
of Commerce reports in the second 
column on the opposite page, a number 
of amphibions must have escaped being 
reported to the Chamber. 

Average values of the machines 
produced in 1930 were much as in 


1929 within each class, except the 
flying boats and amphibions. A sharp 
rise in the fanner figure and a sharp 
drop in the latter were accounted for 
on the one hand by the first appearance 
of the large passenger-carrying flying 
boat as an important factor in Ameri- 
can air transport, on the other by the 
production of several small amphibions. 
ranging up to five-passenger capacity 


Commercial Aircraft Production 
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A h analyais of production for 1930 is 
given in two forms, drawn from 
the repor ts of the Chamber of Conunerce 
and ttie Department of Commerce, re- 
spectively. Both are of course sub- 
stantially correct so far as they ^o, but 
they i^resent somewhat different 
points of view. The report made by 
the Department includes all airtdanes 
licensed and Identified, but talc^ no 
direct account of the 250 marines 
destined for immediate export. The 
reporm made to the Chamber cover 
practically all of the r^ular om- 
structors of aircraft in any consider- 
able numbers, except for a couple of 
important builders of low - powered 
monoplanes, who either made no reports 
to the Chamber of Commerce or par- 
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and althoDgh the pre&e:it map is ba 
on the 1930 Census, and therefore o 
population somewhat larger than 


ago to nine now. 

T be analysis of licenses and identi- 
fications granted during the past 
year is on quite a different basis from 
the corresponding table in the statis- 
tical issue of 1930. At that time there 
was no way of distinguishing between 
genuinely new licenses on new aircraft 
and re-licenses on machines on which 
the licenses had been allowed to lapse. 
The table printed a year ago is there- 
fore only a rather rough indication of 
the previous year’s production. Further- 
more. the 1930 issue included only 
licensed planes, whereas both licenses 

count now. It is now possible, thanks 
to the action of the Chamber of Cotn- 

its weekly lists, to distinguish the ma- 

or identified before, and only such ma- 
chines are included in the present 

good approximation to current produ?- 
tion of new planes, except that : ( 1 ) 
machines exported elsewhere than to 
Canada (they are usually delivered to 

take a U. S. identification mark) are 
generally excluded; (2) the tabulation 
includes about 100 machines built late in 
1929, but licensed or identified during 
1930; most of the production of the 
last three weeks of 1930 is omitted; (4) 
a small number (probably not over 30) 
of old airplanes have just bem brought 
out of storage or re-imported, and were 
consequently licensed or identified for 
■he firet time in 1930. The actual 


s table e 


xceed tf 




United States, but only about a score of 
them make any imponam contributions 
to the year's production total. W 

be attached to these^gures, for 1930 
was an exceptional year, and some of 
the larger companies were much more 
concerned with working off a surplus in- 
ventory than with producing new stock. 
It is probable that an analysis of the 


ten largest companies controlling abm 
75 per cent of the market, still measur- 
ing by number of units, not by total 

The same qualifying observations that 
were made for the table of recent plane 
licenses apply also to the engine table at 


have been expected, the 


Licenees and Identifications 
Recently Granted by Makes, 
Quarterly for 1930 


the « 


• surplus 


Aar. Julj OcL 


for 37 per cent of all the engines 
produced, five for 63 per cent, and 10 
for 82 per cent. The manufacture of 
airplane engines, in other words, shows 
a degree c ' 



planes built, while the Hispano took an- 
other 3 per cent. In 1930 the total for 
all war surplus types together is down 


strong that by I 


, rdrrhMhiMl,C3l«II.)l 


but it should be realized that some error 
does exist, and that it is not uniform 

various makes. *1116 figures must be 
broadly interpreted, and not taken as 
rigorously r^resentative of the indivi- 
dual production of the several factories, 
nor as anything else except what they 
purport to be, a listing of the licenses 
‘ aally granted. 

's outim. 


Engines in Planes licensed or 
Identified for the First Time, 
Quarterly for 1930 


ot a few companies. Of the total num- 
ber of newly licensed machines, only 39 
per cent were produced by the live 
largest companies or groups' (counting 
Cortiss-Wright or United, for example, 
as one company). 57 per cent by the 
largest ten. In the automobile industry, 
on the other hand, the production of the 
ten largest manufacturers is somewhere 
around 93 per cent of the tout. There 
were 17 plane companies which con- 
tributed over one ^ cent each to the 
1930 production. It is frequently said 
that a hundred or more companies are 
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I n CLARIFYING liccDsed aircraft by 
types, seating capacity, and state of 
domicile, we have made one notable 
change from the form of the same table 
a year ago. The atfuatic status of float 
seaplanes and convertible machines has 
be^ ignored in making up the table. 
They have all been listed as lam^lanes. 
Strictly speaking, practically all small 
airplanes are convertible, and undoubt- 
edly a number of machines have been 
us^ with float gears attached without 

in^e lists of licenses. The very small 
figures given for seaplane licensing in 
the 1930 statistical number were, there- 
fore, likely to lead to an underestimate 
of the actual amcunt of seaplane opera- 
tion. It see ms better to abandon the 
distinction entirely. Machines definitely 
designed for marine use, flying boats 
and amphibions, of course continue to 
receive separate identification. 

Taken together svith the general na- 
tional summary of types and sires on 
page 137 the table snows, even more 
clearly than the study of new produc- 
tion, some interesting tendencies in the 
choice of types by the ultimate con- 

open biplanes have gained almost no 
ground. New registrations have been 
virtually oifset by cancellations. Three- 
seater cabin monoplanes have likewise 
remained practically sutic. Four-pas- 
senger monoplanes, on the other hand, 
have made such prepress that they have 

in numbers, and six-passenger cabins, 
which out-numbered the five-passenger 
ones by only about 10 per cent a year 
ago, made further relative gains. 
Among the cabin biplanes, on the 
other hand, the five-passenger machine 
swe^ the field, but that is accounted 
for in part by the popularity of a single 
type carrying a large cargo of mail and 
four passengers in addition to the pilot. 
For totally ertclosed passenger types, not 
intended for handling mail, there is an 
apparent tendency towards even num- 
bers of seats. Popularity of the three- 
seater is an exception to a general rule. 

The open-cockpit two-seater has made 
notable strides, both among the mono- 
planes and the biplanes. There, too, the 
even number is in the ascendent. 

One-passei^r landplanes, and one- 
pasaengcr flying boats and amphibians 
as well, are usually designed for mail 
carrying. Their nominal passei^er ca- 
pacipr is no index to their size 

Distribution over the country is of 
course far from uniform for the various 
types. In states where the climate is 
not unduly severe, and where the air- 
plane is used principally as a mrann of 
travel for individual business men, the 
open threc-seatet usually reigns su- 
preme. In the states in the midwest 
and southwest it accounts for about 
ooe-half of all licenses, while in New 
England, New Yoric and New Jersey, 
its share drops to less than 40 per 

as in Ohio, Minnesota, and the Dakotas, 
the small cabin machine shows much 
creater strength, running up to 25 or 30 


r e pr esen t only abom 15 per cent of the 
total. The climatic influence is very 
clearly displayed. 

effect of transport lin 

ershtp and of concentration of cer- 
types of planes in the neighborhood 
he factory where they were built, 

V... ^iforn^ 

monoplanes of that size have 
been particularly pc^mlar for transport 
over the Texan plains in connection 
wi^ the oil business. 

It is hardly possible to draw any 

. » .c jpi,. 


r bMt sh< 
Texas, Okiahom^ ai 
states, poorest 




It of them a 


itill 


r thre 


r fou 


ually 


ing little referen 
the actual amount of operation within 
the state boundaries. Thus, for ex- 
ample, a considerable proportion of the 
38 landplanes of ten-passenger capacity 
or mote that are registered in New 
York are owned by Pan-American and 
Pan-Araerican-Grace Airways, and are 
cmrated entirely outside of the con- 
tinental United States. The concentra- 
tion of very larn cabin biplanes in 
Washington and Wyoming, similarly, is 
of course due to their use on the Boeing 
line^ although practically none of the 
service of those multi-engined machines 
is rendered within the state of Wash- 
ington and only a small part of it in 
Wyoming. 

There has been a considerable in- 
crease in the nwber of am^ibions 


iriety. A year ago a 


theii 


graphical dist 
about as concentrated as before, ui 
28 ^len biplane amphibions, 21 are in 
New York. Of 107 cabin biplanes, 
New York claims 45, Pennsylvania 15. 
and Connecticut 11, two-thirds of the 
total number in three states. The 19 
monoplanes are somewhat more widely 


Transport line owner^ip plays a 
large part in accountiog for this 
apparent concentration of amphibion 
ownership, for of the 29 am{^ibious 
planes with a cap^ty of ten passengers 
or more that are licensed in New York, 
a large portion are the prop e r ty of the 
Pan-American Company. Even with 
allowance for that, however, and for 
the effect of stock in storage at am|dii- 
btoo factories located in New York, 
Connecticut, and Pennsylvania, it re- 
e that tbe opcratimi of s ' 


ing degree, Spor ts men around 


TeT 


York and sportsmen in Chicago have 
been purchasers, and that seems to have 
exhausted the market to date. Cali- 
fornia, with 800 miles of coastline, has 
only seven amphibions, and a year ago 
there were but four listed in the state. 



For flying boats a 


een of the number are located in flying boat and no amphibions, while 
I York, 14 in Michigan, and the Ohio has only two boats. Nothing 

states. California and Illinois have these figures either to the lack of a 
■ e aircraft or failure 


0 develop the market when 
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Left: ClaMificatioB by 
Stales of Licensed Air- 
planes, and Engines 
in Licensed Airplanes 
as of Jan. 3, 1931 


A suFEsriciAL exaioinsti 
x\. at the left would suf 
is a very large stock of 
licensed from the iactori' 
were built, as 


ion of the table 


inference could easily 
be exaggerated, however, for lo^ty to 
home industry is very marked among 
users of airplanes, and it frequently hap- 
pens that a surprisingly large number 
of bonafide sales are made in the im- 
mediate neighborhood of the factory. 
Of course that is partially due to the 
lack of a national selling organisation 
and to the making of sales directly from 
the plant where the plane is pr^uced. 
Judging from an analysis of these tables, 
there are only four makes of planes that 
can be said to have attained a really 


» reprc! 


R all 


California, the seven states with the 
largest registration, the ten leading 
makes have been listed for each one. 

' Twenty makes of planes got onto at 
least one of the list^ six of them find- 
ing a place among the leaders in but a 
, single state. The Alexander, Stinson, 
Travel Air, and Waco were among the 
select ten in every state. The Mono 
nude the grade everywhere except in 
Texas and New York. The Fairchild 
and Ryan both qualified in four slates, 
none of the others in more than three. 

Some slates are included in the sales 
drive of nearly every manufacturer, 
while others are allowed to go by de- 
fault by many of the constructors. 
Thus, in New York, where almost 
every builder makes a special effort, 
there are 24 makes each having over 
1 per cent of the total number of 
licenses. Illinois has 23 meeting the 
same condition, but in California there 
are only twenty, in Texas nineteen, and 
in Michigan eighteen. The differences 
may appear small, but they are very real 
and indicative. The small boilers 
located in the northeastern states tend 
to neglect the Pacific coast and the 
southwest, while those from the prairie 
states and the far west may concentrate 
n Nw York and Chicago. 


Michig: 

The 


mdency 1 


example, that the Travel Air holds the 
largest number of licenses in Kansas, 
outnumbering the Waco more than five 
(o one in that state, aod that the Ameri- 
can Eagle, bnilt just outside of Kansas, 
is second. The Travel Air retains its 
lead in Oklahoma and in Texas. In 
Ohio, on the other hand, there are more 
Wacos than any other three makes com- 
bined, and in the neighboring state of 
Indiana the Waco retains a healthy 
lead. In Pennsylvania and in Mary- 
land the Fairchild, which includes the 
KH Challenger that used to be built in 
Maryland very near the Pennsylvania 
line, is the leading nuke, although there 
are five others that are ahead of it in 
the national total. In Arkansas and 
Mississippi the Command-Aire still 
stands first on the list, and in Colorado 
and Idaho, the Alexander. 

Isignificance to the geographical dis- 
tribution among the new productions. 
The choice of the power plant is com- 
monly made by the builder of the air- 
plane, and proximity of the engine 
factory has relatively little part in his 
calculations. There are more Kinners 
liceosed in New York than in Cali- 
fornia, for example, and more Warners 
in California than in Michigan. 

Much more interest atutches to the 
proportion of war surplus power plants 




t parts of the < 
it as a whole, they 
e high road ti 


:ion- Wien the first statistical ni 

her of Aviation appeared, with its 
license count based on data of July, 
1929, the ox’s and the Hispanos and a 
small number of other wartime types 
accounted for S9 per cent of all licensed 
planes. Within six months they had 
dropped to 44 per cent. During 1930 
they have further dropped to 3s. The 
OX-S and the OXX-6 alone count up 
32 per cent, as against 39 per cent at 
^ bepnning of^l930. Althoi^h this 

with pbophecy, it seems reasonable to 
antidpale that by the end of 1932 there 
will be less than 2.000 licensed machines, 
or perhaps 2.800 including the identi- 
fied ones, running on power plants of 
1918 daign, and Chat the total number 
in service will have dropped below a 
thousand by the end of 1935. 

The relative importance of the role 
of the OX and its cootemporaries of 
course varies from place to place. As 
- general rule, although with some ex- 






:rack and 


.neighborhood of the factory 

less marked than last year, (mt 
e notable discrepancies in distribn- 
still appear. It is still true, for 


where flying has b 

utility, to be practiced on the best 
economic terms available. 'Their he^ 
stronghold is in the prairie stales, wherS 
their proportion of licensed aircr^ runs 
up to over 40 per cent, in Pennsylvania, 
and along the South Atlantic Coast 
In California. New Jersey, and Massa- 
chnsetts, on the other hand, the OX’s 
account for only about a quarter of all 
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Aircraft Manafactarcra Censua for United Statea 



Aircraft Peraoimel Cenana for United Statea 



I V last year't Statistical IsstR, it was 
possible to make onlr the oiOBt gco- 
cralixed obsefvatioas about tbe death- 
rate amon^ airplMes, as there was 
nothing with which to compare the 
analysis of the licensed machines at that 
tine, except the production statistics of 
tbe ▼arioos years. In the tabulation on 
this pa^. taken in eonjtroction with 
that which appeared on page S70 of 
last year's tramber, we have tbe material 
that has never before 


«i^7' 

a sample 
open ixiokpit machines 


Tnke.w 


the hist 


. dosen well- 


Imown makes which have been in lar^ 
prodnction at smne time, it appears that 
at the banning of 1930. 406 machines 
of these grotty and of 1927 prodnction 
were in service. At the end of the 
year, ttie number had fallen to 31S. Of 
course, some of these machines may 
have been exported during the year, 
bm others might have been re-impoited, 
and that factor is probably of smml con- 
setpience. The decrease in the number 
in service probably errs, if at all, on the 
low side, as sotne of the nnchines for 
which the year of manufacture was un- 
known a year ago have since been 
identiSed and now appear in the tabula- 
tion. Furthermore, seme planes may 


have been merely identified when first 
built, and transferred to the licensed list 
during 1930. That again would be a 
relatively small item. Making due al- 
lowance for the probaMe effects of all 
such factors, however, it seems that the 
r of these open-cockpit planes of 


umiacti 


t 16 p 


•wed the diss 


the figures are much less certain, as a 
number of machines of 1929 manufac- 
tion of Jan. IS, 1930, but by a very 
rough approximation it would appear 
that only about 6 per cent of the open- 
cockpit machines of 1929 manufacture 
went off the list during the past year. 
* they could hardly be w 




t the 


of < 




I by 


Exactly similar studies were made for 
the cabin machines, excluding the very 
smallest and cheapest of that class, and 
for the larger transport types, including 

LbTy^ ‘ 


night b 


ed. les: 


. _ v-priced open 

coupit types. They have better care, 
and perhaps better ^leracion on the 
average. There are hardly enough 
1927 cabin machines still in operation 
to serve as a basis for calculation, but 
of the 1928 models only about 10 per 
cent seem to have gone out of action 
during the year, together with about 
8 per cent of chose of 1929. Again the 
lower figure presumably represents at- 
trition by crash, though it is higher 
than might be expected. 

A similar operation on the transport 
planes and high-priced amphibions gtvm 
the entertaining result that the attri- 
tion from all years’ production is zero. 
Transport planes — *•- '• 


be immortal. 




ouragii 


5 for t 


a table printed <m page 151, \ 
s that a number of mail plan 
ly^ manufacture are still in transport 
service after four years of steady use. 
On the domestic contract air mail 
services, in fact, there were more ma- 
chines of 1926 than of 1930 producticsi 
in use at the end of the year. Of coutae 
the life of the transports has hardly had 
a fair test as yet, for the 1926 madsnes 
were never more than a handful. Most 
of the planes in service were built in 
and 1929 and have had no time to 
wear out yet, but it is evident that 
their percentage of attrition is small. 
Some, of course, in fact disappear from 
the list, but the number bring per- 
manently retired from sertrice is small 
enoogti so that it is entirely masked by 
tbe various factors of uncerbinty al- 
ready emnnerated. Altbot^i any esti- 
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rate of 5 per cent a year among the 
one-year rid transporta, the same among 
tbe two - year old machines, and 
something betw een 6 and 10 per cent 
among the three-year olds. In ocher 
words, with a goi^ group of transport 
airplanes all put into service together 
as new machines, it seems likely that 
about S3 per cent would still be operat- 
ing at the end of three years, whereas 
the similar percentage would be about 


66 for tbe low-priced open cockpit planes 
and about 71 for tbe medium-size cabin 
machine. At the end of five years, we 
estimate, although admittedly this is 
quite vague, that 22 per cent ri the open 
coc^it machines, 40 per cent of the 
cabin planes, and 60 per cent of the 
transports would still be going. 

By mathematical processes which it is 
not necessary to explain, it is possible 
to go on and calculate the average life 


Lieeiurid Airplanes by Age and Make 



of a plane from these same data. For 
the low-priced open cockpit type, the 
avenge life corresponding to the figures 
already given works out at 3.7 years. 
For the small cabin plane it comes to 
4.2 years, and for the transport some- 
thing between S and 7 years. 

These figures in themselves require 
some interpretation. It is very notice- 
aUe, for example, that the rate of at- 
trition is most rapid among types of 
airplanes that are no longer buih, or 
that are equipped with "orphan” en- 
gines. The Travel Air and Waco, for 
example, (those two being taken shuply 
as the types of which tbe largest num- 
bers are in use) and other nm^nes in 
similar position have considerably less 
than the average fatality rate. If the 
study were limited to the well-established 
machines supported by good manufac- 

aveiage life would pr^^ly be found 
a little over four years for the open 
cockpit type and about 4^ to 5 years 
for the cabin plane. 

'^fhe data given on the transport 
planes are also quite misleading unless 
interpreted, as a very large number of 
machines of that type have not been in 
intensive use during 1930, c ' ' 


inies having found 
I with equipment b 


Although tbe experienct of the 
year would indicate an average life of 
six^or sevCT years, it is probable tlmt 

full capacity, each m.--'-' ' 

at least a thousand h 
four years wiU be all ind. 

o go and 



prepared « 

for January. Among the open types, 
for example, it can be estimated that 6 

14 per cent of tbe 1929 products, and 
25 per cent of those of 1928 would nor- 
mally be replaced during tbe emning 



1 st two years. Very few of 

: prodnction of machines of diat 
vm have to be disposed of by 
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A lthough (he OX-5 still heads the number of 
. list of engine equipment for almost time engine 
all of the open biplanes, its position is to that rule 
considerably less dominant than a year than I per 
ago. To t^e as a typical example the There is 
make havii^ the largest number of standardizat 
licensed machines in service, at the be- Most manu' 
ginning of 1930, 78 per cent of the to one or 
Wacos licensed had either OX-5 or favorite 
OXX6 power plants. At the end of much s 
the year, the figure had fallen to 65 per engines 


Where the table shm 


cept o 


t the t 




: show a decrease in the tc 


es as in the case of Travel Air, for 
ice, it is almost entirely a heritage 
the production of past years. 


var- ' ■ ' BE map showing the changes of 
tion M. numbers of aircraft in use during 
less the year, like the table which goes with 
it, includes both licensed and identified 
rard machines. It shows a sharply defined 
lent- tendency to shift the aeronautical center 
own of gravity toward the Eastern states, 
ihed At die be^nning of 1930, California led 
1 as the country in the number of airplanes 
rent in use. New York has now succeeded 
the place of honor. The most extra- 
dinary indication of the magnitude 
id consistency of the change is that of 


Aircraft Gliders, Pilots, and Mechanics, as of Jan. 1, 1930 
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AIR MAIL AND 


PASSENGER TRANSPORT 
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A ik mKiI mileage and poundage figures 
continue to show steady pr^ress. 
Irregularities in the mileage curve can 
be accounted for by the length of the 
month, ami if February, April, June 
and September were all adjusted b> the 
length c{ .11 days the curve would be 
almost perfectly smooth. The poundage 
of mall continues on the whole to move 
up steadli}’. with a little decrease in 
November each j^r on account of the 
decreased reliability of service in win- 
ter, and with a sharp drop in January 
after the Christmas mail. The results 
are better shown in the seasonal curve, 
whence there appears the astonishing 
fact (hat (here has not been a single 
month in the last three years that has 

increase in August, I9^*was of course 
accounted for by the drop in postage 

been constant. The rate of gain is 
gradually decreasing. During the lat- 
ter part of 1929 the pound^e was run- 
ning about SO per cent above that of 
up to the time of the 




llap^ 


r 1929 a 


half of 

aged about IS per 
July it has been around 10 per cent 
Even a growth of 10 per cent per year, 
however, would be far ahead of the 
norma! growth of business activity in 
normal times, and the air mail has main- 
tained that rate under the most un- 
favorable business conditions possible. 
The total poundage for 1930 on the 

that for 1929. Total payments to con- 
tractors increased 7 per cent. 

November came near breaking the 

increase over the preceding year, un- 
usually bad flying weather being partly 



;zi: 
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Total Poaodage of Hail on Domestle 



on with the air mail and a parachute. 

Adjustments of the air mail map, as 
shown on page 154. are tending either 
to eliminate the routes in which the 
public has shown least interest or to 
stimulate the patronage that they re- 
ceive. The number of contract routes 
averaging less than 100 lb. of mail per 
cheduled trip during 1930 was only six. 




n the I 


make a higher 

Tew than across Pennsylvania), the 
table shows some very notable records 
made even under under extremely diffi- 
cult flying conditions. A conspicuous 
example, although not the only one that 
might be cited, is the service along the 
Pacific Coast from Seattle to San Diego. 
In spite of the very mountainous nature 
of the country and the frequency of poor 
visibility over part of the northern sec- 
tion of the route, the percentage of 
scheduled mileage flown was 96.9 last 
year and even a shade higher than that 
in 1929. Only one or two other routes 
have so persistently maintained so high 



Mail Carried by Roatea for 1930 
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Air Mail Routes in Opemtioii, Jan. 1, 1929 
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Passenger Routes in Operation, Jan. 1, 1930 



Passenger Routes in Operation, Jan. 1, 1931 
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AVIATION LAW 



the . 

Mississippi valley have beeii the leaders 
in the movement to make the federal 
license tiniversal. The southeast, ex- 
cepting a few commonwealths, has been 
laggard in taking legislative action to 
cope with aviation. In accordance with 
some recent experience in other fields 
of law and politics, the historic doctrine 
of state's rights, once the standard to 
which the South repaired, now seems to 
find its wannest defenders in the north- 

Obviously there should be some rela- 
tion between the law of a state and the 
proportion of airplann in use in that 
state that hold federal r^stry. It 
would appear, for example, ^t in a 
state requiring the federal license for 
all irachines any such thing as an 
identificaticm number should be non- 
To show the anticipate rela- 


ip between the law and the licens- 
tios, the lower map was drawn, 
re^ts were surprising, and 
presented it is 


although the n; 

useful to show 

parallels. Of the twenty common- 
wealths that are suf^sed to prohibit 
all flying without Meral license, only 
font have less than 20 per cent of nn- 
licensed machines within their borders, 
o the records of the Depart- 
ommerce. Four have more 
r cent, and two are actually 
seven states that have more 
ir cent of their planes un- 


licensed. Of the nine that require the 
Federal license for all commercial 
operation within the state, only two 
can show as many as 75 per cent of 
licensed machines. 

For this strange anomaly there are 
at least three partial explanations, al- 
though, even taking them all together, 
they hardly seem sufficient to cover the 
ground. (1) In some sUtes the law 
seems to be more or less a dead letter, 
and owners of aircraft go on their un- 
licensed way in ch e er fu l indifference to 
its existence ; (2) some identified planes 
are actually in storage and not being 
flown, and therefore & not come within 
the scope of the stale law: and (3) 
planes are listed by the Department erf 


1S8 


AVIATION 

Uarch. 1931 


AIRPORT OPERATIONS 
AND IMPROVEMENTS 



Statiu of Airports and Ijtnding Fields by States, Dec. 31, 1930 
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one field for every 600 (qjni. of area, 
while Kentucky, Tennessee, Utah. Colo- 
rado, and Maine have also made notable 
progrress and promoted themselves from 
the lowest gride into a higher one. As 
might be expected, the landii^ field 
density is greatest, other things being 
equal, in the area where natural fields 
• • uciety • 


leven of the 48 common- marked landing pis 
tained it. available within 20 

The map at the lop of this page, may be, in case he r 
thickly strewn with dots and circles, or adv 
shows the location of the individual air- shown i 
poru, each one being denoted by a drde 
40 mi. in diameter. It has frequently 
been taken as a reasonable standard of 
safety in flying that a prepared and 


the results o 


d landing !s likely 


Natural fields not r^ularly used for 
aeronautical purposes, however, are no 
substitute for airports, and the states 
that are best furnished with prepared 
and marked landing-places are sluwing 
the results. The greatest relative prep- 
ress is being made, and the map on 
page 148 in general shows the largest 


plane 


. the 1 


( that 


olid black or cross-hatched oi 
on the left-hand page. There are, to 
be sure, some exceptions, such as Ken- 
tucky. which have gone ahead briskly 
in spite of a sparsity of airports. 

To insure a really easy use of air- 
planes and a general availability of air 
terminals there should be at least one 
field for every 600 sq.mi. in all the gen- 
erally settled commonwealths. We 
should consider that as the minimum 
acc^table, except perhaps in the states 
having a large area of almoet unin- 
habitable desert or barren monntainous 



sity. Only i 
■own in solid black or completely cov- 
ed by interlinked circles has that idiml 
realized. It is generally attained 
iroiph the northeastern states, except 
>11 the Adirondack mountains and in 
northern New England, and there is a 
band of country that is almost con- 
tinuously covered from New York west 
to Detroit and Chicago, another south- 
westward from Chicago and Milsvaukee 
to north central Texas, and another 
along the Pacific Coast. In the south- 
eastern states, from Virginia and Ken- 
tucky down, but excepting Florida, open 
spaces in the airport map are deplorably 
large and frequent. The grouping of 
landing fields, not only of the inter- 
mediate class but also r^ular airports, 
along transport airways is very plain 
from the map. Not only the inter- 
mediate fields, but also r^ular airports, 
are spotted in most thickly close to the 
natural trade routes on which s^e^led 
services are maintained. The effect is 

Salt Lake ^ity to Seattle and to Los 
Angeles and from Richmond to Atlanta. 

Municipal and commercial airports 
continue on an almost equal footing, so 
far as total numbers go, but the govern- 
ment-owned fields are definitely gainii^. 
The rdalive rapidity of increase in t)K 
classes, as shown by the carves at the 
bottom of the page, furnish a striking 
record of the changes in the popular 
attitude towards aviation over &e last 



activil 

fiel^ 


years. The latter pan of 1927 and 
Srst half of 1928 showed the effect 
iddenly-awahened public enthusiasm 
*■— Lindbergh tour, a feverish 
the building of municipal 
-* — — tnty-nine brought 
ial boom, an open- 
lirports on every 
t the - 




■ghout the year. The linancii 
lUapse of late 1929, combined with ui 
ivorable financial returns from some < 
le newlv>estab]i5hed oorts. have no' 
effect. 


had their effect. During the last six 
months new commercial fields were 
opened at the rate of less than one per 
week, but at the same time the pressure 
for the inauguration of new public 
works to give imployment to labor has 
made itself felt, and there has b^n a 
spurt in municipal construction. Mu- 
nicipal fields seem likely to pass the 

the coming spring, for the first time "in 
two years. 

The marked auxiliary field, never at 
best more than a feeble stay to the pilot 
confronted with the need of a forced 
landing, is constantly waning in relative 
importance. Tliree years ago, there 
were almost two-thirds as many rec<%- 
nUed auxiliary fields as airports. Nov 
the ratio is down to less than a sixth 

Although the national totals for mu 
nici^ Md commercial ports are s 

the country the two are far from equa 

fields are almost always in the majon^ 
often in the ratio of two to one or more 
In the northeaslem group of nineteen 
slates bounded 1^ Wisconsin, Illinois, 
Kentucky, and Virginia, on the other 
hand, all except four have more com- 
mercial fields than municipal usually 
many more. As a general r-'* — 
nicipal airport construction fi 
liest in r^ons wher 


operation of ^blic utiliti4^ and where 

large scale for private ventures. 

'J’Bis year's analysis of airport 

eludes two sets of fipns. One has 
been compiled from data collected by the 
Aeronautical Chamber of Commerce, the 
other from a Department of Commerce 
study. The tabulation differs somewhat 
from that of a }ear ago and dir« 


mi^^a 
imber of < 


by a 


. ssible. 

1 last year, the mimber of 
irpoits reporting exceeds the 
ommercial and private fields 
■-rable r ' — 


The 


It of fimires, based on the Chamber's 
data, includes reports from a total of 69 
airports, S3 of which are municipal. 
Reports from these 89 fields may con- 
sidered to represent about -30 per cent 
of the total volume of cotmnerc^ traffic 
threughoot the country, as a large pro- 
portion of the very important Gelds sub- 
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cent of tbe transport passengers car- 
ried in 1930 and 64per cent of the mis- 
cellaneous traffic. The average of traffic 
was obviously about SO per cent higher 
for a muniapal than for a commercial 
field. The average number of landings 
per airport at the commercial fields was 
about 300, or 3 per cent, under that for 
the municipal ones. 

It is surprising to find that of these, 
certainly above the average in size and 
activity, only one quarter clear^ as 
many as 5,000 miscellaneous passengers 
during the year, or fourteen per day. 

By far tbe greater proportion of the 
total money devoted to maintenance was 

in 1931, also, according to their present 
plans. The commerci^ ports surpassed 
the municipal ones by a very wide mar- 
gin in total appropriations for expan- 
sion in 1930 and in projects for 1931, 
but these high figures were due to a few 
unusually large individual projects. An 
average would be meaningless. 

About twenty per cent of the ports 
submitting reports recorded substantial 
increases of lairiing area during 1930, 
and forty per cent increased their 
hangar accommodations. 

Tlie Elepartment of Commerce figures 
ofier closer comparison between the 
municipal and commercial types, because 
practic^ly an equal number of ea^ was 
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cover virtiutlly all of the < 


ratii^ 


and total expenditures to date a' . 
equal but the estimated expendilv 
the last half of 1930 (while the survey 
was being made) and for 1931 is con- 
siderably greater for municipal than for 
commercial fields. This is prcdiably a 
manifestation of the recent efforts for 


difficulty of raisi) 
It cannot be rega 
figures probably ii 


commercial airports begin Co outnumber 
the municipal projects and take a par- 
ticularly commanding position in the 
group having greater than 500.000 popu- 


ones by about 2l 
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FLYING SCHOOLS 


Vu 


>m 07 of the flying schools t 
regarding their 1930 opera 


: the 


which I 


X schools 


1929. Since almost ^ Ae Department 
of Commerce approved schools replied, 
the returns for 1930 may be considered, 
however, as representing about 45 per 
cent of this country’s flying school 
activity for the year, as compared with 
about 25 per cent covered by Che re- 
ports for 1929. Most of the hundred- 
odd schools failing to report are of 
small size. 

The two most striking features of the 
1930 operations seem to be: (1) a slight 
but general decrease in tuition fees in 
all grades and classes of flying instruc- 

age number of students per school. 

T_ ..jg average 

s $262, or 


6 percent, j^sr than in 1929. The 

$10Z less and the private course ab^ 
$75 less. In Oass C the transport 
courses on the average cost $420 less 
than in 1929, the limited commercial 
course about $75 less and tbe private 
course about $17 leas. In general, 
there is a widening margin betwe en tbe 
rates charged by B or C schools and the 
rates in effect in tbe A schools. It is 
the schools making principally a local 
appeal that have bea doing most of the 
vident price-cutting. 

The total enroument reported last 
year was 4,452 students. Allowing that 
the schools reportii^ cover 45 per cent 
of the total, the presnmption is that 
10,000 students formally enrolled for 
instruction during the year out of a total 
of 18.000 who took student permits. 
This shows a situation much Che same 
as the previous year, when the esti- 
mate was a total of from 11,000 to 
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holders. It would appear that about 40 
per cent of those who acquire student 
permits either never get to the point of 
actually trolling for a course or get the 
permit simply so that they can take in- 
tomal instruction from their friends. 
_ In the average Class A school each 
■Wiwcor m 1930 was taking care of 
24 students at the period of greatest 
student activity, a substantial increase 
*■- -iverage for 1929. The num- 


clas 


students per 


The low figure in Group C is no 
doubt due to most of the instructors 
in those schools having carried on mis- 
cellaneous flying activities on the side, 
whereas those in the approved schools 
were more likely to devote their time 
enbrely to instruction. 

A necessarily rather sketchy, but 
nevertheless illuminating, analysis of 
Che purpose of students taking instruc- 
tions in the various grades shows that 
in the Class A school Acre were even 
more students in 1930 who planned to 
secure appointments as transport pilots 
than there were in 1929. The other two 
classes, however, reported a decrease in 
transport aspirants. There was a uni- 
versal drop in the proportion of students 
known to be planning to buy private 
planes. That, of course, may be simply 


1 temporary i 




of planes at a reasonable r_— , 

up his skill. Of the schools reporting 
for this survey, practically all have 
a ty which planes may be 


inged 

— ,-0 per hot ' 

. . and three-paasenger planes. 

The great majority of these report- 
ing schools permit instruction on tbe 
pay-as-yoD-go basis. That is. students 
™ay pay for an hour’s instmetian as 
they take it, without contracting or pay- 
ing in advance for a complete course. 

:^_pay-aa-you-go 

abandoned. 

It is interesting to note that most of 
tbe s^iools in Qass A were founded 
within the last two or three years. 
More than half, in iacf, opened their 
doors for the first time in 1929. Just 
about half of them tvere able to report 
a complete calendar year of operation 
as approved schoola 
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A S MIGHT be expected from the 
L general economic condition and 
from the slackening of the public ex- 
citement over aviation that had been 
aroused tiy the spectacular flights of 
1927 1928, the grtwrt of the 

bership has slowed down materially dur- 
ing the past couple of years. Althoort 
no exact flgnre for the end of I9M 
could be obtained, it appears that the 
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however, being spread c , 

over the country, for the nomber oif 
chapters continues to increase. 
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pilots newly licensed during the year 
by the De^rtment of Commerce took 
the trouble to get the F.A.I. docixmcnt. 
It will be recalled, of course, that ^e 
F.A.I. certificate is issued once and for 
all and that it is the prerequisite to any 
competitive flying, while the sportit^ 
licenM, also required for entry in a 
sanctioned contest, must be renewed 


each year. The number of sporting 
licenses issued is therefore an index to 
the total number of pilots who are 
qualified for competitian. At the end of 
1928 it amounted to 12 per cent of the 
total number of pilots licensed by the 
Department of Commerce. At the end 
of 1929 it had dropped off to 7 per cent. 


I6S 

In spite of the criticism that has been 
lavishra upmi the management of races 
and upon their value as public spectacles, 
there is oo evidence of decnase of in- 
terest in race promotion. There were 
almost as many sanctioned events lut 
year as in the three previous years com- 
bined. The number of tours alro ex- 
ceeded the previous record. 
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and iord^ competitors had been not 
at aU loath to dissemiRate it. 

In short, everything; combined to 
open up new oppcntunities for the sale 
of newly built planes and engines, and 
in 1927 the average value per unit ex* 
ported was more than twice what it had 
been in 1926. both for aircraft and for 
their power plants. There was a little 
drop in the average value of the engines 
the ftdiowing year, corresponding to a 
wering of prices in the United States, 
It on the whole there has been no 
ibstantial change in the figures from 
127 to the present day. The slight 
icrease in the average value of the 
airplanes exported during the last two 
years has been due to the growing 
number of transport machines sent to 
the West Irt^M and Lacin-AmeriQ for 

values of the airplanes shipped abroad 
are now about twice as high as that of 
nachines produced for retention in 


of any extraordinary quality required 
in the exported machines, but b^use 
of the predominant rfile of transport 
planes and military planes, both very 
high priced, in the export figures. There 
have been relatively few shipments of 
two and three - passenger American 
olanes to foreign countries. For Great 
Britain, on the other hand, the DH 
Modi and AvroAvian have been a 

The role of war surplus, and especially 
of militajy orders for Liberty engines, 
is again suggested in the curve at die 
bottom of the second column, Engine 
shipments used to go up and down 
irregularly from year to year depending 
on die success that export brokers had 
in trading with some of the European 


engines shipped tc 
beaten nntii 1929. 

In e x a minin g 
shipnmts by ' 


the 


ssificatioi 


— e tables and in the curve on 

page 168, the very specialized nature 
of some of the ''exports" must be 
remembered. A great proportion of the 
shipments to Mexico and Central 
America and to South America, es- 
pecially the former, have actually been 
a transfer of equipment from one 
hand into the other, and the planes 
have remained in American ownership 
throughout. When an American com- 
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e with thes«, n 


• any 


frofn any other European country. 
Subject to the notations already made 
about the uncertain signiScance ol some 
of the figures, it appears that r^ulanty 
of performance remains about constant 
or improres very slightly from year to 
year on European lines, while commer- 
cial eSkieiicy is tending to increase. 
This last tendency is especially note- 
worthy, since the proportion of passen- 
gers riding on passes or at reduced 
rates is certainly falling off. and the 
increase in the proportion of airplane 
capacity occupied by paying passengers 


number, by nearly ^o to OM^the total 

Europe, and they outnumber by just a 
^ird the transport ptanes in the United 




close^o M per cent < 


sight a| 




pilots in tte V] 
world to see how the figures for other 
lands compare with those for the United 
States. Tliere is nothing to disturb us 
in the comparison. The United Stales 
• - • )t so far beyc ‘ " 


anpeliti. 


St of th 


orld ii 


dual c 


that the largest number of civil plane! 
is licensed in Prance, for the French 
people have not had the reputation of 
being great users of aircraft of private 
ownership. An explanation is found in 
the lavish e<|uipment of French trans- 
port lines, and especially those operating 
I'Utside of France. The planes in use by 


States, 


e then 


. appro 


.tely si 


operation as in France. 

Gennany is second in order. Great 
Britain third, and Italy fourth on total 
numbers of planes. On per capita 
ownership Frarwe still leads, with Great 
Britain second and Germany third 
among European countries, but none of 
them reach the standard of the United 
States, Canada, or Australis ~ 
ownership in the United St 
is about three times as hig 




It is rather interesting to compare 
figures for airplanes in service with 
those for automobile registration. That 
is, perhaps, the best indication of the 
relative de^ee of acceptance of the air- 
plane, with or without direct govern- 
ment encouragement, for it takes into 
account such factors as national wealth 
and the mobility of the population. 
Where a people buy automobiles but do 
not buy planes, there is something 
fundament^ly wrong either with the 
altitude of their government or with 
the efforts that have been made to ex- 
ploit their aeronautii 


In t 


: Unite 


States 


atical devclopme 
the manufacture and use of highway 
motor vehicles, but we are still well 
ahead of all rivals. The United States 
alone has almost four times as many 
automobiles as all the rest of the world 
outside of Canada. For civil airplanes, 
the ratio is two to one instead of four 

exactly the same ratio holds, more than 
two-thirds of the world's licensed pilots 
being in the United States and Canada. 
Curiously cnoi^h, the proportion is still 
the same for civil airports, the Engtish- 

again having just a little over two- 
thirds of llie world's supply. 

ning to the comparison of indivi- 


1 find 



obtained, but aside from that the prin* 
cipal European countries rank in the 
same order as on plane licensing. The 
low fi^re for Italy is probably ex- 
plained by the use of a great proportion 
of the country's civil aircraft by reserve 

ilitap' status and do not need to hold 


is 2,100. 


, roximately 2.400 ... . 

airplane. In Canada the 
In France, thanks to generous govern- 
ment support of the transport lines, it is 
only 870. in Germany 500. in Great 
Britain I.IOO, in Italy 270. In Japan it 
stands at 300, lower than any other large 
country except Italy, and in Australia 
2,000. It is rather surprisit^ to find 
that the ratio of airplanes to automobiles 
U highest in the European countries. 


civil lic( 

Although the municipal a' 


within the past couple of years, and 
although British municipalities have not 
raised money by borrowing for airport 
ourposes with any such freedom as has 
been common in the United States, the 
country is already very well supplied 
with airports in proportion to its area. 
Of course the British Isles are so thickly 
settled that only a small proportioi ' " 




order 


need t< 


inherent difficulties svith which ffysng 
has to contend, reflects both the effect of 
liberal government support of private 
flying ai^ a very general air-minded- 
ness, of a very practical form, among 
sportsmen. The records made in 
Germany and Great Britain are parti- 
cuUrly remarkable, since in those 
countries Acre is no direct govem- 

The pilot figures by individual 
countries present little of noreltv. 


Cuba stands n 


lited States are prepared 
; spotted in as thickly as 

r of all the 


orld ii 


of 



airport facilities. Germany. Belgiu 
and the Netherlands come very close tu 
the average for the United Stales, about 
3,000 sq.mi. per field. No other country 
shows better than 4,000. although if 

taiem t^lo"an^ I'S.' standard would 
be raised and the order somewhat 
changed. France, for example, would 
then outrank Germany, and b^h the 
Netherlands and Cuba would come very 
close to Great Britain, with around 600 
sq.mi. per field in each case. Consider- 
ing the low density of ptqntlation in 
many parts of the United States, our 
airport development is at least up to the 
hipest standard set by any other 
country. In proportion to the popula- 
tion we have many more airports than 

Figures on civil aircraft production 
are very hard to get for most countries. 
Only Great Britain and Germany among 
the leading European powers give out 
anything that is at all authoritative. For 
of the world, except ii 


s ncessary to depend o 


AVIATION 

Uarch. 19SX 


177 



TABLE 1: AMERICAN LANDPLANE SPECIFICATIONS 

bdadin); only pliou vjtb Approved T}]m CtrtiGcile^AVIAIIONdoM net ihuiim respoBiibillty for llie fignm givn 
rovmnin ox r^oK ik 







So 

Z 


Vvfilk Airailt Git . 
V^P^BoMCo. 
ViUvP&vBoMCo 
ViioAiMCa . 

nuoAimUGi 

VanAitnflCIi 

VaoilniHC) 

IwAtoiliCb... 

■itoAiraillCe 

WatoAimllCg 

VwlMlOi 


CARGO PLANES tlTH SEATS FOR FEWER THAN FOUR PERSONS 



TABLE 2: AMERICAN LANDPLANE SPECIFICATIONS 


iBcIgdini only plmn with Approved Type Certifintn-AVIAIIM don nol luume mpouilHlity for the figom given 

COVnXI'ED OV F40n II! 




TABLE 3: AMERICAN SEAPLANE SPECIFICATIONS 

Indiidiog only [duel with Approved Type Certifieitei— AVIATION doet aol uianie reepouibiUty for the fignrei given 
COMIHl'MI ox FAOI IH 


HuduMw 

GBiBil nm HiKT wBGin rBrouixci 

MmiN 

1 ! Sj lii’iSiUlLllili 

5 1 h 1 I .*«“ 3 1 1 |3'|3 s?lj p S i! 5i |! 

iMtaiMMlWCap. 

AMKaitaMUOap... 



iftSiSK: 

BdualiniftCci}. 

SLiUtWib . . 

M^IVMAotlACi. .. 
MMvMAinWIb . 

wytoaitoct... 
UuMbno ilnlia 

VUvIOMMb 

u . 

UB... . 
;^N-0 
flWH-X. 

lYiikl... 

IBaBm 

kM... 
P-IIA .... 
AW. . 

»• 

M 

11 

H 

•1. . 

al Ml OBA )|k IhI I.M U 2M l.ljp 1.^ Hi 1,14^ H Awl « li l,«n| tt.l w| AMHi 

IWMIIOBA Hk IU I.M M »S l.ip I.N ll.l^ l,iq HI ],M II i 1,111 H.I IMH.SIIIII 

lix CBA All M IHI H 4H li.lb 11.0 II.UIM W AM II) MMX M.l l3l4Mllli 

24« C3A ).rn 4»^ lli H 4H Ip IM M.l }.|i MAIM IH MMX ll.l AlWliMKl 

liAMCIIU {Ik 1111.1)1 H Mi MP ll.» ll.i 211 {M 1) M □...H... 

iniAMClIt fi ]WUM III IH li.p lt«! IA4: AIM IH III I.W iMIAWtli 

III OK iPn 4M 2AM 121 M 22.CB8I 11.1 IH) IA4I LM 141 III AIM MMIHUl 

» nr 2IIPfk l,li« AIM 4H M H.p li.| 1!.! Il4ll AM lAM IH III AIM iilAll|lb 

M CBA M.Prt )2) AW IH )M H.p 12.1 11.1 AIM I.IX AM IH III )).l UBIAlMlb 

^lAMCBA V> )M2HI M 4i II.p ).| ll.l lliM M Alid ID g..... H.I «8l2MI(i 

ISS | | liS II: III 13 | li! |lj !:l |S 

ililill ,!»» ,|3 1 |Hi! II: lililfillli III » 11:1 ai» 

iMiAwnr i 2 Pn 4i«AM w )x am ii.i ii.: Aut in aim m ill i4i H.i...J..TS! 

1 1 IS- |a li:::::..*:tt 11. .“’‘1 ll| " T® ” 4‘f 

IN 3a P M aw M N II.IHM 11.0 1). Alll AIM IX iM ij kx ili^lAM'Ui 

HljlAWW 4jR> lA^AIH 4N I2.IR l.j 14.4 A«| ill A<)^ II) l| 1M K.| i>|l!MHi 

A -ABiUbiot it -inntvk 

M -AkU Bi -iwti 

Aa -Ascl C -Otad 

Al -Alii n -tUk 

Aw-ABiiw bi-OMOm 

!!;S* sfe; 

Ai -Aakta Qi -Clmi 

S b -Oaa 

M-S &CiB|niOa 

Bi -Baa Oa-CialiaMi 

8i -BiM ^ -Cowaa 

Ba-Boiaw h -CdidBiiiw 

Cl -Cmia Ot -Gn'IM A-Aud|kie X> -X>T«li« Pii -PAWHaolt. St -IM Ti -Wilia 

Ct -CnreM Or -IXw It4-Aa 0 -Opa rn-FBWWap 8d -«dd Wu-Winr 

fiaii. rsa al- issr air !.“;!sa 

Dv-Dvriau EB-SMaB U -UtQ Ot -OMtMl It -Bad « ^Mukd fh -vQ^ 

misaiiis si* s:& 

-Hl^bou BH-BNmla 1/ -Ulhai h -PaU Bt -KMd Br ^ Vi -ViiHl 

i§ Ilf Is- 

t -0«d)w I -BisM tb -mUiSSmI Pi -PalXod Id -euaad ^-^ai • 

> -Qna O -UarBin N -X« M-PBVSoM h -«al V -Hod 


TABLE 1: AMERICAN LANDPLANE SPECIFICATIONS i 

Indudiof onl; plaoet with Approved Tj^k Cerlifiuleo-AVIAIION dou oot iHume mponitbilil)' for tbe 6pim frivn 
covriNi’En riox r.ia> lu 



TABLE 2: AMERICAN LANDPLANE SPECIFICATIONS 


IndDdiog onip plutt vitli Approved Tppe Certifialei-AVIATION doei nol aunme rtipoiuibilily for ihe fipim ^ven 

COXTIHCSD rios PACE IH 


SINGLE.ENCINED PLANES WITH SEATS FOR MORE THAN THREE PERSONS 



•*> 


sm m< IM ^ 


8 


TABLE 3: AMERICAN SEAPLANE SPECIFICATIONS 

lD(ladio|t oaly plnn with Approved Type Cerlificile*— AVIATION doe* not iwunK reopouiblUty for the fi|nm given 

coxTiNi'u non moi m 


UiWMn ud Dawalni 

.A T.CXa 

AMhaAaauMSli . 

amammmm . 

AMAM tn Fiinlar. .. 
Maahit«,>7wta 
CariliWrMMi. ... 
CtMlMwAiYM . 
OrtpiMwGMaM. 



HUH 

HUH 

HI. 

M 

H 

IH 

HUH 

MkATO 

OOW-MmW 

CWdSaipHI.. . 

jgyfFH’ 

IN 

Ill 

HUH 




A -Aiphititii 

Ad -lUAd 






HI >dBlMWd U -LocM 

Bv-HaWinn Ui-tuBild 
B)d -Bidnala li -UUw 

El -IiMl 1 j -Lnaiv 

I -'rwlla it -UniiikH 

In -Iiuy U« -»MI 


hi -PtWWuiJi. St -Slict 

! ssr 

Ri -Rud 
Ro -RntM 
Ra -Ran 
Rt -Rinad 


Ba-Ban« Ci -ColUBm 


It -Irrin 
K -Kiua 
KR -KihvBira 


-•i-CWa 
F -Fitiia 

h -pST 

Nd-PvtiriDU 
Ft -^KKna a -amU$ 

Ifr -Ftricud Si 

■0 -aoMraia Fi -PauMle Sd -Smd 

111 -Uh'iSUMBl Ft '-URtd id -IHupd 

X -Sit F»k-F*W8onH & -Skat 


- W! -tow 

ir -SUj Wi -friili 

e$ -MOr ft -tiaiTaal 

T -MW 

It -Trnba* Y -Yuta 

IW-Tiadi I -Saika 

Tti -Tnb • -tittWaiiji 


TABLE 4: AMERICAN ENGINE SPECIFICATIONS?^ 


Aviation does not unme reiponiibilily for tbe Bgures given 



- UoW (VOum b-UWi Ed-Hirroi 

1- Ahauiiaill)]t CW-Caainaot 0 - Gm S^Bw 

k AliWiB n- DM Gi UmipOiiiai I- lirMd 

^rSmSwa" ' ''' 


. — ^ (Aiil 

— Gv- IJtidMiotiai U-Tbad 

^ ^ b Ma wpm l^nSi GS-Gan!Ba(M Ih-HaA 


RB-RMIS! 

Rr-SOMlil „ 

C- CUM DK-Dallivw 

Hik: CiUidaCoattMtliia: Mir>bOdW>MkWiNW->ib9n»r)iibt,udliitd-Oan,il 


XI- XliWtm Rl.i-S.l.E.lltiiiW 

Op- OpM r- 

0- On I 

DnbadM ^ mata 

FWndiiidnktini ' t»- SAa 

— Ridil If- Iplildal 

BdS- SMnlRidU 


JIT- I 
Bid- I 


8 


186 


AVIATION 
Uarek. 1931 


Transport and Engineering 


FLIGHT TEST ON THE FRIEDL 
EXHAUST VALUE COOLING SYSTEM 



^~*ONS1DERABl-E intemt has been 
aroused among operators of air- 
cooled aircralt engines by the results 
of a scries of tests made by the Boeing 
School of Aeronautics on a new system 
for cooling exhaust valves develop^ by 
Ralph Fried!, refrigeratioa engineer of 
Oakland, Cal. The new valves vrere in- 
stalled on a tiomber of standard air- 
cooled engines used in regular student 
training, and after several hundred 
hours of fiying, ^ere was no evidence 
of exhaust valve trouble, and engine 
performance bad been notal^ improved. 

In the case of a standard Bodng 40-B 
nail plane equipped with a Pratt & 
Whitney Wasp engine, the full throttle 
engine speed on the ground was in- 
erased tv 90 r.p.m.. and in the air by 
125 r.p.m. above the performance deter- 
mined with standard valve equipment. 
The speed of the plane was increased 
3 sa.p.h. at full throttle, climb perform- 
ance was materially improved, and the 
acceleration of the engine was quicker 
and more positive. It was not^ also 
that exhaust noise was decreased, and 
that flame in the exhaust stacks was 
practically elirznnatcd. The new system 
replaced the conventional exhaust col- 
lector ring ami resulted in a saving of 
weight of S6i lb. 

In the Friedl system the exhaust 
valvca are cooled by a flow of air 
through the hollow stem of the valve. 


The cooling air enters the valve stem 
at the tappet-end and is discharge into 
the cylinder exhaust port immediately 
under the head of the valve. The con- 
struction of the valve and the arrange- 
ment of the air passages are clearly 
shown in the accompanying sketch and 
photograph. It is to be noted that the 
holes in the tappet-end of the stem have 
a smaller cross sectional area than the 
bore of the valve stem, and alto that 
the combined area of the cooling air 
exhaust ports under the head of the 

area of the bore. This relation^ip of 
areas is important as the induced air is 
continually expanding on its way 
through the valve stem. Tliis expansion 
absorbs consdierable heat and is im- 
portant in the cooling of the valve. 

cool air from the tappet-end to the head- 
end of the valve, a difference in pres- 

two points. This is accomplished in the 
Frie^ system both by iocreasing the 
normal pressure in the rocker box (from 
which the cooling air is drawn), and 
by lowering the pressure in the engine 
mchaust port. A small air scoop at the 
top of each rocker box provides positive 
pressnre at the tappet-end, and an in- 
dividual Venturi exhaust stack mounted 
on the cylinder exhaust port provides 
the suction required under the head end 
of the valve. Tests have indicated that 
at a flying speed of approximately 100 

average vacuum of 12 in. of water in 




the exhaust passage despite the dis- 
charge of the exhaust gases into the 
manifold at every fourth stroke of the 
cycle. Seventy-five per cent of the time 
(or during that portion of the cycle 
when the exhaust valve remains closed) , 
the coding air is free to flow through 
the valve stem from the rocker box to 
the head-end, When the exhaust valve 
is opened, however, the pressure in the 
exhaust passage rises considerably, but 

in the valve stem itself as the air dis- 
charge openings under the valve head 
are ao arranged that advantage is taken 
of the high velocity of the gases passing 

in the valve stem. Aside from their 
primary purpose of assisting valve cool- 
ing, the . Venturi type exhaust sucks 
have resulted in improvement in engine 
performance due to the more complete 
scavenging of exhaust gases. 

Extreme temperature differences 
which would result from the impinging 
of cold air on highly heated metal wi£ 
the resulting tendency toward valve 
warpage are avoided due to the fact that 
the cooling air enters at what is nor- 
mally the codest portion of the valve 
and progresses through the stem toward 
the hottest parts. It has been found that 
a constant temperature reduction takes 
place throughout the valve and testa 
have shown that it is practical to oper- 
ate an engine indeGnitdy at full throttle 
without duger of exhaust valve trouble 
due to overheating or warping. In fact, 
extended operation tests have shown 
that the valve temperature nev er ex- 
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ceeds 1,000 d^. F. It will be noted also 
that the cooling air leaving the valve 
is directed against the valve seat and 
materially aids in re^t^ting iu tem- 
perature. The possibility of overheat- 
ing a valve due to the plugging of air 
passages by panicles of foreign material 
Is remote, as all passages are of ample 
size, and the constant oscillation of the 
valve would tend to dislodge any par- 
ticles that found their way in. 

Exhaust valves have been taken from 
an engine after 45 hr. of operation with 
the valve head still showing sufficient 
polish so that a reflection could be seen 
in it. At one time a plane whose engine 
was equipped with the Friedl valve 
ing system was accidentally flowi 


s of San Francisco Bay 




ing or damage of any sort. 

Friedl valves are manufactured by the 
Aerochrome Engine Valve Company, 
Ltd., of Oakland, CaL, under patent No. 
1,726,217 issued to Ralph M. Friedl, the 
inventor. The valves are available to 
any engine builder who wishes to in- 
stall the Friedl cooling system under 
license arrangements or they may be 
built by the engine makers themsdves. 
— T. Lxx, Ja., ffmerai manager, Boeing 
' School of Aeronanties. 


CEILING ESTIMATION 
AND DESIGN PROGRESS 


I N the January. 1931, issue of Avia- 
tion, the performance formulas de- 
rived by Edward P. Warner in 1922 
for estimating the maximum speed of 

,_to the performance of present day 


af the form 
H = K, log„ 



ft lit 
S 


quired for level flight ii 
power available at the propeller. 

more complex than formulas' for tl 

as (hey involve airplane weight, power, . 
and area, and must also take into ac- 
count the rate at which engine power 
and air density drops off with increasing 
altitude. A theoretical study of these 


where /f is the absolute ceiling in feet; 
O' the weight of the airplane in pounds ; 
P the available horse power ; 5 the area 
of supporting surfaces in square feet; 
and K, and K, are constants which must 
be determined experimentally. For this 
purpose ceiling data for some 48 air- 
planes of widely varying types were 
obtained and plotted against the ex- 






mi .logarithmic 



and the mathematical i 

(he curve was calculated. This 

values of 40,000, and 88 for X, and K, 
respectively. Substituting in Equa- 
tion 1 , the formula for absolute ceiling 
in tertns of wing, and power loading 
becotnes: 


P\ S 


Fig. 1 shows the distribution of the 
1922 ceiling data, and the resulting 
curve. The dotted lines above and be- 
low the solid curve represent a limitiog 
variation of plus or minus 10 per cent 
The average error of the points plotted 
was 12.6 per cent. It will be observed 
that the points are more widely scat- 
red from the average curve thu was 


the c 


the deri 

ipeed formula, but ffiis is to be 
' ' ' ’ only more difficult 


expect^, as 

to calculate the effect of 

mindier of factors involved, but alt. 
more difficult to measure accurately the 
real altitude of an airplane above sea 

In order to check the agreement be- 
tween present day machines and the 
original foramlas a study was made of 
a rdatively large number of Army, 
Navy, and commercial airplanes. For 
service types. Army and Navy per- 
— rected to Jan. 1, 1930, 


formance di 


mercial machines was obfained from 
the airplane spedGcation taUe, pub- 
lished by AviATlOM in November, 1930. 

The data from the two sonrees have 
been plotted on separate charts. Fig. 2 
includes 125 Army and Navy airplanes 
of all types, identiSed on the charts 
through uie use of distinctive symbols. 
The solid line in Pig. 2 is the same as 
that of Fig. 1 and corresponds to 
Eqoatioti 2. Although the distribution 




.s somewhat scattered, i, 
apparoit that the majority of the points 
fell somewhat above the curve. A num- 
ber of trial curves were plotted, and the 
one which seemed to fit the conditions 
iMt is^^own on the chart as a dotted 
e has the slope of 
' "s somewhat 


the original c 
higher altitudes for the si 
power loading. The 1 
spending to the new curv 




H = 40,000 Iog„ 


It will be noted that flie widest devia- 
those machines having relatively low 
absolute ceiling. Thia group is made 
up almost entirely of Urge bomb e r s , 
tranqxsrts, flying boats, and araphibions. 

It is logical that the chai^ should 
come in the numerator of the frarton, 
rather than in the coefficient 40.000, for 
the former depends on the inherent 
efficiency ^ the airplane, while the 
Utter is affected only by die rate at 
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SMOKE POTS TO INDICATE 
AIRPORT GROUND WINDS 


gMOK£ pots (or sJrport wind indi- 

able throu^ United Airports of Cali- 
fornia, L.td.> Burbank, Calif. The 6rst 
of these pots was developed by diis 


Any diade of smoke may be prodtioed. 
varying from a white to jet black. The 
smijce is heavy and tends to roll along 
the ^ound, showing the pilot each gust 
of wind and its velocity. 

the surface of the airport, consists essen- 
tially of a cylindrical casing of concrete 
3 in. thick, 42 in. deep and 24 in. I. D. 
The upper end of the cylinder is covered 
by a grating built up of 1 in. x i in. bars 
* ~n edge with a 6x6-in. 



n the c< 


r the stack, which i! 


a length of S-in. ^ ^ 

cular shield above the grating with the fuel oil. Th< 
bowl at the bottom of the cylirulrical produce sme 
casing. A perforated vent pipe in the tending. — At 


fitted with a sliding c< 
'egulation of draft 
■■ ised is a cheap e 
nk holds 25 gal. a 


manifold. This use of a downdraft car- 
buretor in connection with a downdraft 
manifold has made it 


n of dr 


n systen 




care of any gasoline which might dra 
into the manifold as a result of exces- 
sive choking or long standing. This has 
been taken care of by drilling a A-in. 
hole beneadt the rear elbow of the mani- 
fold which drains any surplus liquid 
fuel off automatically through a f-in. 
pipe leading to a point beneath the 
fuselage. Although this drain hole is 
always open it has no measurable tend- 
ency to lean the 


r cylin— . 

lory for keeping the 


rely 


cs dead i 




ifac- 
nifold d^. 


ends, is commonly used in a 
work, this is thought to n 
ns first application to aircraft eni 
design- The use of the dead end S] 
^terially improves the distributiou ui 
fuel to the eiid cylinders by preventing 


d ^'ihw **** ^ gasoline 


I the 


Flying Equipment 


I^ign of the Menasco six cylinder 
engines closely follows that of the fours, 
differing materially OTiy in the design 
Ihe arran ge ii ie ii l 


MENASCO C-4, A-6, 

AND B-6 ENGINES 


of 13S hp. at 2,500 r.p.m. in torque 
I tests and has turned up 2,800 


T he award of three new A.T.C.'s 
to Menasco Motors, Inc., of Los 
Angeles, Cal., gives that company a total 
of five approved type certificates for a 
line of four and six cylinder in-line, 
inverted, air-cooled aircraft engines. 

wCTe the A-4. A.T.C. 50. developing 
90 hp. at 1.925 r.p.m., and the B-4, 
A.T.C. 65, developing 95 hp. at 2,000 
r.p.m. The latter engine was described 
in the October, 1930, issue of Aviation. 
and differs from the A-4 only in'the 
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to 160 hp. but the B-6 engine hu actu- 
^ly developed 180 hp. at 2.500 r.p.m. 

of supercharpng, for which the engine 
has been designed, it is anticipated that 
its capacity can be increased to more 
than 200 hp. 

The Menasco C-4 engine differs from 
the B-4, pmiously described, only in 
increased piston displacement and com- 


burei 


Hors- 


' has I 


ovals a 


hp. 


It 2.175 r.p.m. ; the A-6. 
hp. at 1,925 r.p.m.. and the B-6. 
.AT.C. 68, 160 hp. at 1,975 r.p.m. The 
C-4 engine is a further development of 
the original four cylinder model, and 
the .4-6 and B-6 designs closely follow 
f*?J! cylinder type, interchangea- 

bility of parts between the four and six 
^linder engines being approximately 

These five Menasco engines cover a 
power range at present of from 90 to 
160 hp. Althoogh the four cylinder 
series is rated at from 90 to 125 hp. 


ised from 95 for the B-4 to 
fro the C-4 with an attendant 
crease in r.p.m. at rated hp. from 2 
for the B-4 to 2,175 for the C-4. Reta 
itig the 5^ in. sbldce of the B-4. the be 
of the C-4 has been increased to 4j ; 
from 4^. giving a total piston displace- 
ment of 363 cu.in. compared with the 
B-4 displacement of 326 cu 
compression ratio has been 
to 6.5 to I. from S.S to I. 

Carburetion has been impro 
through use of the Slrctnberg Ij 


r Swan 


NAR-4D dowDdn 

junction with a n. 

fold, bexh shorter and of larger diametei 
than the previous design and with 
carburetor mounted directly upon 


A-6 and B-6 engines differ ... 
tion only, it will be sufficient to describe 
the B-6 engine. Developing 160 hp at 
1,975 r.pjn., the Menasco B-6 engine 
weighs but 365 lb. complete with air 
scoop, but without propeller hub. The 
A-6 weighs 370 lb. due to the greater 
w^t of the long manifold used. 
Cylinders have a bore of 4i in. and 
strt^e of SJ in. Total piston displace- 
fiieitt of the engine is 489 cu.in. Cvlin- 
ders are interchangeable with the'B-4 

Overall lei^th of the engine is 594 
im, height 28 in., and width 15J in. 


while the narrow width of the engine, 
and the extremely low fronUl area 
compared with other engines of differ- 
ent design but corresponding horse- 
power. IS quite remarkable 

Since the parts of the A-6 and B-6 
engines are about 90 per cent inter- 
changeable with the B-4. previously 
described, the engine will not be de- 
scribed in detail. Cylinders, connecting 
The rods and pistons, valve mechanisms, 
^rings and ^ring caps, oil pump and 
drive mechanism arc all identical with 
the parts of the B-4 and retain the 
features of niggedness, sim|dicily and 
^rabihty which have characterized all 
of the Menasco engines to date. As in 
the four cylinder models, the B-6 pro- 
vides improved cooling and Inbricatioa. 
rapid acceleration throughout the power 
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THE WESTBROOK 
“SPORTSTER” 


nRODUCTION has been started on 
Mr a new light airplane, by the West- 
brook Aeronautical Cwporation at their 
iactory at 142 West 24tb Street, New 
York City. The machine is a two-place, 
low-wii^ monoplane of conventional 
design intended to fill the needs of the 
private owner. It is powered w'ith 
either the Gipsy or the Cirrus engine, 
which should afford it satisfactory 
performance. 

The fuselage and tail surfaces are of 
the usual welded steel tube construc- 
tion, fabric covered. The engine mount 
is boiled to the fuselage forward of the 
fire wall, and may be removed as a unit. 
The under carriage design permits an 
unusually wide tread and is so arranged 
that no lateral loads are imposed on the 
wheeU when landing. The wheels 
pivot about the point of attachment of 
the rear struts to the fuselage and 
their forward and vertical travel is 
controlled by an oleo-leg. 

The wings are of the full cantilever 
and are of all-wood construction. 
They are tapered in plan, and the sec- 
tion is varied from a relatively thick 
high lift type at the root to a much 
tJrinner section, having slight lower 
camber at the tips. The box-type spars 
are of spruce, and the ribs and covering 


ag^ 


da- 


of plywood. 

to the private owner whose 
space is limited, is the fact uiai cn< 
wings may be folded back along th< 
fuselage. The wing folding process 
be completed by two people in a r 
tively snort time, and it is claimed thi. 
there is no reduction in strength o 
rigidity when the wings are fastened ii 
flying position. 

The general characteristics and th 
per f ormance figures for this machint 
as given by the manufacturer, are a 
follows : 



THE GEE BEE 
“SPORTSTER” 

E aircraft competition on a national 
cale is to have any econondc jnsti- 
Gcation, it most yield tangible results in 
the form of improvements in design and 
performance. A case in point is the 
marketing of tbe new Gee Bee 
"S p or tst er” by GrarnnHe Bros. Air- 
craft. Inc., of Springfield, Mass. This 
single-seated high performance sport 
airplane is a direct descendant of the 
well-lcnown Cirrus powered racer 
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hp. radial 


n additional modal, 
.-ed trith the Cirrus engine, has 
completed and test flown, and both 
mo^Is will be offered to the market. 
Productioti plans call for the manufac- 
ture of ttiese planes in small lots of 
from three to five with sales being han- 
dled direct from the factory. The plane 
will be of assembled type when placed 
in production in that as many pans and 
units as possible will be turned over to 
specialty manufacturers. 

Specifications of the California Cub 
as supplied by the manufacturer are ; 


APPROVED TYPE 
CERTIFICATES 

D uring the period Dec. 20, 1930 
to Jan. 14. 1931, the Aeronautics 
Branch of the Department of Commerce 
issued the following Group I Approved 
Type Certificates : 387— Brtmner-Winkle 
Bird C (Wright R-S40. 165 hp.) ; 388- 
Bird. Bird CK (Kinner B-5, 125 hp.): 
389— Spartan C5-30I (P. & W. W^asp. 
Jr.. 300 hp.) ; 390— Fairchild 100 (Hor- 
ne^.57S^). ^ 

were issued on the following engines : 
66— P, & W. Wasp, Jr. 31A (400 hp- 
at 2.300 r.p.m.) ; 67— Mcnasco Pirate 
C-4 (125 hp. at 2,175 r.p.m.) ; 68— 
Menasco Bnccaneer B-6 (160 hp. at 
1975 r.p.m.); 69— Menasco Buccaneer 
A-6 (140 hp. at 1.925 r.p.m.). 


Servicing Short Cuts 



by hand the effort is considerable and 
the addition of wheels and a handle is a 

has develops his own method of mak- 
ing the tool box mobile. One man has 


with the handle 


SERVICING 

AIRCRAFT STARTERS 


starters can also be mounted and oper- 
ated by a storage battery. The torque 
is measured by a prony brake and a 
platform scale. 


I of East Orange, N. J., has recently 
marketed two new pieces of service 
equipment which are of interest to re- 
pair shops called upon to maintain hand 

A special tool kit has been m^ 

sembly oi parts of various starters. 
Each tool is designed for a specific pur- 


For servii 


a strong contai 
s shipping case 
Jie shop. 

IS wh^e repairs 


templated, t 
assist in properly adjusting the tension 
on starter clutches. The clutch is a 
safety device, inserred between the 
starter mechanism atxl the engine crank, 
shaft, designed to slip in case engiiK 
startup torque becomes excessive foi 


around by means of a length of wir> 
cable with a handle on the end of i 1 
Although a homely method in every cas 
the results have been well worth whil 
in actual saving of time and effort am 


THE TOOL BOX 
ON WHEELS 


ivk; 


ICHANTCS of 
and V' 


SPRAY BOOTHS 
IN SHOP WALLS 


hangar. Alhambra, Cal., have shown 
considerable ingenuity in developing 
portable tool boxes which may be drawn 
around the shop on wheels, instead of 
being carried by hand. This practice 
increases the efficiency of the individual 
mechanic to a very cofksiderable degree 
as it encourage him always to have all 
of his tools with him as he moves from 
job to job, saving needless trips back 
and forA and making it possible for him 
quickly to handle each individual bit of 
work. 

Although it is perfectly possible to 


-paint engine cylinders and small 
has been materially reduced in the 
of the Aero Corporation of Cali- 


An open booth about 8 ft. high, 10 ft. 
wide, and 6 ft. deep was built into one 
wall of the shop equipped with a 
luction fan at the back <M the booth, 
iriven by an electric motor. Cylinders 
o be enamelled are placed on a torn- 


of the clutch 
tension may b 

The stand will a 


emergency. By the u 
esting stand the sprit 

' e of torque. 
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table in the center of the booth and 
tamed 1^ the painter who faces into the 
booth as be sprays the part with paioL 
This system keeps the shop free of paint 
fumes, cuts down the hazard of uncon- 
trolled fumes, avoids the necessity of a 
large dosed room or booth for this work, 
and because of its accessibility to the 
main dtop and ease with which it is 


used, the painting processes are mate- 
rially speeded. 

Walls of dte booth are covered with 
flat sheet iron to which brown paper is 
attached by means cd a layer of ordinary 
cup grease. It is a simple matter to 
occasional strip off the paint covered 
paper, wash the walls doi^ with kero- 
sene, and re-paper the booth. 


Technical Abstracts 


against r, and integrate nr find the 
value of X/S at each section. Multiply 
this ^ to find the tension twisting 


lent. « being expressed in radians, 
he sum of the three quantities thus 
d should be equated to rJC, The 
Ion is then plotted along the radios 


For the latter, the torsional stiffness is 
} “ if the walls are of uniform 

thickness t, S beii^ the area omtained, 
and f the perimeter of the section. 


PROPELLER TWIST 
UNDER LOAD 


ITB PASTlCULAk Revebence to 
wist; By R. McKinnon Wood and 
'. G. A. Perring; British Aeronautical 
esearch Committee R. and M. No. 


T he designer of an aircraft pro- 
pdler is able to more accurately cal- 
culate its performance if he knows the 
•extent to which the blades twist under 
running loads. A theoretical treatment 
of the problem is presented in this re- 
port, together with a simplified approxi- 
mate method suitable for practical de- 
si^ work. 

Cross section of the blade change 
along the radius in shape, in size, and 
in orienution. The first two varUtions 
(Uper), do not make the stresses 
sensibly different from those ii 


ral twist) i 


s the 
las 


1 important factor 
111 me pruiMcm. rc naturally twisted 
strip tends to untwist when subjected 
to a pure end tension, and the direct 
tension due to centrifugal force produces 
an important untwisting effect in an 
airscrew blade. If the natural twist is 
not too large, the end load pro^ces a 
visibly uniform tensile stress along 
lines parallel to the nearest boundaries, 
and the resulting twisting moment is 
= J pbefr. 

5 the 


■»XC/5, where p 
the end poll 


.y. 6 is the thickness of the 
distance a from the centroid of a 
section, r = the natural twist p< 
length. C the moment of i 

J' frs’ds, and 5 is the cross-sei 


It is evident then that in order to cal- 
culate the torsion of a blade by consider- 
ing it a simple cylinder subjected to 
twistifg couples,, a quantity X(C/S') 

d» 

^ must be added to the true external 
couples to take account of this untwist- 
ing action of the centrifugal force. 7110 


= X., -I- i. -4- Xfc/S) ^ 
ire G is the modulus of rigidity of 


trifugal forces. anS 
loment due to aero- 

irmula for X for an 

-j J"’- 


odynamic 
le flexural 


measured along the center line of the 

To find the twisting moment due to 
the aerodynamic loads, it is necessary to 
find (he flexural axes of the sections. A 
section of a propeller blade can have 
only one unstress^ fiber and its position 
is called the “flexural center.” The 
flexural axis is the tangent to the locus 
of the flexnral c en t e r s of the section. 
The position of the flexural center along 
the chord is that of the centroid of the 
area under the curve formed by plotting 
the cube of the thickness at each point 
along the chord. 

For the twisting moment at anv sec- 
tion. say bb, due t 
loads, find the imerst 
axis of this section with the sections 
ec. dd. etc., in turn to the tip. Then take 
moments of the air loads about normal 

find (he contribution of a unit length of 
blade at each section. Then plot and 
integrate. The designer will already 
have had the lift and drag coefiicieRts 
and centers of pressure of the airfoil 
sections used, so that this does not en- 
tail a great amount of extra work. 

To find the centrifugal twisting 
moment, calculate the value of 
sii)4cosS at each section, Pm being the 
density of the material, tv the angular 
velocity, C the major moment of inertly 
and # the angle between the major axis 
of the sectiem and the plane of rotation. 
This formula is good only if the Uades 
are not tilted relative to Ihe plane of 


To find the moment dne to the tension, 
evaluate for each section the quantity 
amnfrS. where r U the radius, 


THE STRENGTH 
OF METAL COVERING 

Metal Covebing of Aixplahis, by 
J. Uathar: N.A.C-A. Technical Mem- 
orandum No. 592: A translation from 
Jahrbuek. 1929, der Wissenschafilichen 
GeseOschaft fur Lufifahrt. 

T he use of sheet metal as covering 
to take a part of the loads imposed 
upon aircraft structures has been greatly 
retarded due to the difficulties encoun- 
tered in calculating the strength of the 
plates so utilized. The plates, of thick- 
nesses considered unsafe in other 
branches of construction, tend to buckle 
under very slight loads, and not until 
recently was the problem of buckling 
investigated. This paper discusses the 
number of corrugations of a buckling 
and a buckled plate, and then describes 
some tests made upon a plate beam. 

Theoretical investigations have indi- 
cated that for restrained plates the 
length of the corrugation is 1.6 times 
the width, while for freely snpported 
plates it is 2.7 times the width. Prac- 
tically, however, the number of wrinkles 
or folds varies greatly from the theo- 
retical values, due to inaccuracies caused 
by edge influences such as riveted Jmots. 

tional ^stresses in the direction of the 
folds. The basic corrugation, with a 
length of 1.6 tunes the width, can be 
retained only in the exact test, where no 
initial deformations exist, aind where 
additional stresses in the direction of 

being; otherwise there will be more 
cormgatitms. 

Tests with rubber models lead to the 
conclusion that, for plates with low stiff- 
ness in bending, the length of corruga- 
tion is 1.6 times the width at buckling, 
although this may be considerably less 
if both edges of tiie plate are supported 
so that thrir spacing remains constant 
daring tbe entire tesL If the bending 
stiffness of the plate is aero, the ratio 
becomes infinity small. 

A glance over tbe entire structural 
method of plates shows that a large por- 
tion of tbe. problem reverts to the be- 



stnst*, thin webs, and vertical m em be rs 
or tmrighti, such as the walls of a metal 
fuerlafe. skin-stressed win^ covering, 
etc. Therefore, testa were made of suu 
a beam with the object of answering ; 

(a) What is the effect of the ntnnber 
of uprighia on the stiffness of a plate 
wall beun? 

(b) What is the effect of riveting the 
plate to the uprights on the beam 
stiffness? 

(c) What is the effect of gusset plates 
between uprights and stmts ? Are they 
redundant or is the ratio of increased 
stiffness to increase in weight abnormal ? 

(d) What is the actual stress distri- 
bution in the plate, in the uprights, and 
in the struts for the beam in question? 

The following experiments were 

"" (1) The plate was not fastened to 
the uprights, allowing the ensuing eor- 
mgations to continue undisturbed. The 
uprights tvere pin-joined to the stmts, 
and tests were made with 1, 3, and 7, 
uprights. The experiments showed an 
absence of proportionality between load 
and deflecticn when the spacing of die 
uprights exceeded the beam height. The 
deflection was found to decrease rapidly 
at first, then to approach a constant 
value, as the number of uprights in- 


to the struts by gusset plates. The tests 
were repeated with 1, 3, and 7 uprights. 
It was found that the deflections as- 
sumed a similar behavior, depending on 
the numkr of struts, but the v^ues 
were much lower. 

(3) The plate was fastened rigidly 
to the uprights and the latter were pin- 
joined to the struts. The principal re- 
sult was that the deffections differed only 
slightly from those of case 2, but con- 
si^ably from those of case I . 

(4) The plate was atuched to the 
uprights and the latter were attached 
to the stmts by gussets. The end de- 
flections were about 10 per cent lower 
than for case 3. In contrast to case 3. 
the gusset pUtes raised the weight 12 
per cent. The stresses in the struts, 
uprights, and in the plate, were meas- 
ured and found to be within about 10 
per cent of those calculated. 

Comparison was made between the 
plate wall girder and a lattice beam. 
The latter had the same strut cross- 
sections as for the plate beam, and the 
proportions of the uprights and 45 deg. 
diagonals were such as to give the lattice 
beams the same weight as for the plate 
wall structure. The deflections oi the 
lattice beams was about IS per cent less 
that of the plate wall beam, and 


latter 


; diffen 
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WOOD PRODUCTS 
IN THE AIRPLANE 


Wood ik Ajrckapt CoNsnuerxoN ; By 
G. W. Trayer; Publislud by Judd 
DelwiUr for the ffalionai Lumber 
Maumfaelurers AesoeiaUon, Washing- 
ton. D. C.. tS. 

T hose who are familiar with the 
many repor ts which Mr. Tnycr 
has written OTring the past ten yevs 
will not lie disappointed in this admir- 
able book, whi^ snmmariaes all the 
important work that the Forest Prodnets 
Laboratory and certain other govern- 
ment agencies have done in connection 
with wcKid, plywood and gine with 
special reference to aircraft The 
fundamentals of the structure, and 
identification of the important species by 
means of the s t f uctu re, and briefly, 
though clearly, given, and well Qlus- 
trated. OI ge n er al i nt ere s t are the in- 
tmd u ctory Siapter on the distribotioa 
of the species, with statistics on ffteir 
annual prododaoa and estimates of the 
available supply, the chapter dealing 
with the strength, selection and smt- 


abili^ of woods, the one on seasoning, 
banding, gluing and protecti^ of 
lumber, and lastly, the discussion of 
the various types of decay and fungus 
growths. Mr. Trayer is practical in 
dealing with these subjects, and his 
suggestions and directiems may be f<d- 
lowM by those who handle and pre- 
pare lumber for final manufacture, in 
many cases, perhaps, with great im- 
provement in Ac qii^ity of their output. 

In the chapter on the strength of 
woods, the author makes the ex^lent 
point that the principal causes for the 
variability of the strength properties of 
wood are known and can be eliminate 
by proper specifications and inspec- 
tion. The ^ect of specific gravity, 
moisture content, duration of stress, 
locality of growth, rate of growth, and 
various defects are taken up, quantita- 
tively for the most part, with simple 
charts. Spiral and cross grain are <ns- 
cuased, and the limiting sise for varioos 
other defects. In addition to the stand- 
ard taUe of strength values, a table 
showit>|r these values In comparison with 
spruce u given. 

The testing of glues and plywood is 
briefly explained and an interesting dis- 
cussion given on the coittrd of puing 
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conditions, including a table showing 
for the various species, the best amount 
of glue to spread, the best consistency, 
temperature, pressure, and limit of 
assembly time. In this chapter is an 
interesting note on the effectiveness of 
1 moisture-proofing 


wood, » 


a tabuli 




effectiven^ ... 

much good for that purpose, and 
demonstrates the great effectiveness of 

other vehicles. 

The principles to be followed in the 
proper design of plywood for various 

of the different species and thicknesses, 
and of stretch of plywood of the same 

for wing covering, comprise the chapter 
devoted to this subject 


The 


aircraft design. In the chapter 

craft parts the general design i 

nufacture of various types of bea 
s and struts are taken up with nt 
splici 


of the 


)lely 


on splicing and laminating- and a dis- 
cussion of the relative efficiency of 
various designs of ribs. Torsion tubes, 
spars, fuselage construction of the truss 
and monocoque types, wood float, and 
propeller construction are briefly 


. ^ ongly^ It 

structural engineers. Form factors for 
I and box beams are first explained. 
One misses the convenient chart used 
by Niles & Newell in determining them. 
To offset this a formula for form factor 
to be applied in the case of high 
ectangiil^ beams, for which the allou 


able 


s func 


the height, is presented. This 


... of 

I fol- 


I and box beams. Allowable stresses 
at elastic limit and maximum load for 
members subjected to combined axial 
and bending loads are discussed with 
the aid of a chart. Next comes a short 
but fairly thorough treatment of the 
torsion problem with formulas for all 
normal typra of sections. Somewhat 
allied to this is the important problem 
of the lateral twisting and buckling of 
deep beams. This is carefully in- 
vestigated and many formulas given for 
various types of loading for rectangular 
and I beams. A stress-strain curve 
i£agnm from which the modulus of 
elasticity can be determined for stresses 
above the dastic limit, and for beams 
of different form faetbrs is given. The 
wrinkling and twisting of columns is 
briefly discussed with fonnulat. 

One of the best sections of tibe chapter 
deals with the calculation of the ultimate 


strength of continuous beams. It it 
shown by theory and test that such a 
beam may be 30 to 40 per cent stronger 
than the bending momenta given by the 
three-mmnent ^uation would indicate, 
due to the yielding of the highly stressed 
portions aod the stressing up of the 
rest of the beam after the ela^c limit 
is passed. The reviewer suggests ttiat 
- strength be 


policy are discussed, and in the third 
there is offered extremely valuable in- 
formation r^anUng national, federal 
and state jurisdiction over aviation; 
ownership of upper and lower air space, 
and rights in ^em ; regulation of loca- 
tion; taxation; liability for n^Iigenee; 
insurance ; neighboring property prob- 
lems. and administration problems. 


ofv< 


The author: 


usly. As a truss the vast <; 


structure deflects, the panel point; 
thrown out of line and serious stresses 
are introduced. They may be com- 
puted by the three-moment equation if 
the relative deflections are known, but 
they seldom arc. The chapter concludes 
with methods for the design of the webs 
of box spars and the bearing value of 
solid and hollow twits on wood. The 
latter discussion and accompanying 
charts are the best the writer has seen. 

In general, the book is well written 
and arranged, with good illiistrationa 
^d <niU where toey are ^irable. It 
aeronautical engineer's library. — B. 
Neweix [Glenn L. Martin Company]. 


antity of infor 




• grant. 


parisOQ with civic policies toward termi- 
nals for other kinds of transportation 
reveals an unprecedented amount and 
kind of public support. This situation 
raises a number of fundamental ques- 
tions which must be answered. Among 
them are the ability of cities to develop 
the type of management and financial 
operation needed to suit the peculiarities 
of the new terminal, and the determina- 
tion of the city’s true position in respect 
to aii^rt ownership and operation in 
the light of the genera] community 


concern themselves exclusively with the 
broader relation of the airport to the 
community as a whole and classify as 

eMerior^problems those questions in- , 

With equal emphasis we are reminded 
that airports are receiving a very 
definite subsidy from the public through 
municipal ownership of airports and 
munici|ul management We have taken 
the development o! 


lere a helpful discussion of the 
I problCT^ as it affects air^rts 


the appendix 
covering a » 
H. GAtE, As 


vith its tables of 81 


THE MUNICIPALITY 
AND THE AIRPORT 

Airpobts, Their Location, Ajdminis- 
TiATiOH AND Lecal Basis ; pressed by 
s SI.S. •y School of CUy 


the Hartford t/nh. ^ . 

Planning; Harvard t/mi 

190 pages; t3S0. 


■sily Pref 


U NDER the auspices of the Harvard 
School of City Planning a survey 
has been m^ of the American airport 
as a ffictor in the affairs of present day 
American cities. The report was pre- 
pared by Henry V. Hubbard (chairman 
of the school), MUIer McQintock and 
Frank B. Williams, with the assistance 
of Paul Mahoney and Howard K. 
Me^inick. In order to provide a fresh 
basis for their investigation, a tour of 
flC niade ^ Mr. Mahoney 


and a half n 


IS last SI 


be the most valuable dement tim 
book. 

Though it does not cover all types 
of landing fields, and though some 
figures and statements are open to ques- 
tion, the book undoubtedly offers as 
complete and informative a compilation 
of aiiport material as has been published 
in this country. Its value is enhanced 
by the fact that it is prepared by persons 
versed in the problems of mtmicir^itics 
and thus the book it treated from a 
particularly broad point of view. 

Three ^ases of the subject are pre- 
sented: The airport and Ae dty (dan, 
airport administration, and the law of 
airports. In the first division are con- 
silked the physical characteristics of 
suitable ^rport types, relation of airport 
*2. • region, and relation of 

the airports to the national transporta- 
tion system. 

_In the second division ownership, 
1 fiscal 


The Buyers’ Log Book 


MANIFOLDS 

O XWELD Acetylene Ca, 30 East 
42nd Street, New York City, has 
introduced two small capacity mani- 
folds to furnish small users of oxygen 
and acetylene with an economical means 
of gas distribution. Tliey have been 
designed particularly for use by weld- 
ing schools. 

Both manifolds are of the wall type. 
TTie 6-cyIinder oxygen manifold has the 
duplex feature so that three cylinders 
may be changed while the of three 
on the other side is maintaining the 
su(qily of oxygen. In the 4-^inder 
acetylene manifold each cylinder lead 
has a valve in the header so that it is 
independent of the others. This litres 
it possible to use either one, two, ^ree 
or font cylinders at the same time vffiile 
a cylinder is being replaced. The 
4-cylinder manifold is intended for in- 
stallatious where piped acetylene is re- 
quired and where the installation of a 
generator would not be feasible. — 
— Aviatiom. Sfarch, 1931. 


AIRCRAFT WATCH 

A new watch, intended for use in 

airplanes, hu just been added to 
the line of the Jaeger Watch Company, 
lac., 304 Bast 4^ Street, New York 
City. This watch is called the Chrono- 
flite and comes eq ui pped with a split 
second hand, indicating in fifths of a 
second, and a separate elapsed time dial 
with hour and minute hands. The move- 


and has a bimetallic bal- 
walcbes are finished in 
black dials; white figures 
Aviation, March, 1931. 


-I, 8 day type, 
ance. These 
black, with 
and hands. — 


PARACHUTE 

A QUICK-ATTACHABLE pack and 

a harness with new features has been 
developed by the Triangle Parachute 
Company. Norwood, Ohio. It is de- 
signed for flyers whose duties require a 
freedom of movement such as gun- 
ners, photographers, co-pilots, or when 
cramped cabin or cockpit dimensions 



196 


render the use of an ordinar]r chute 
undeairablr. The new pack should also 
have universal application in lighter than 

The panichute. which is of course, of 
die well-known triangular type looks 
when packed, a great deal like the once 
common lap pack. The distinguishing 
feature is that the halyards are brought 
to a single fitting which is permanently 
mounted on the bottom of the pack. The 
pack is kc^ - — i. t_ .... 


tSia^ Slips 

BY HOBEKT R. OSBORN 


0 die I 


n by tl 


of the aircraft. The l»r- 

nary type save that t^ two 
weo members whit^ would connect with 
the halyards are replaced by a fitting 

belt buckle! The two fittings are easi^ 
joined and lock in place with an almost 
foolproof ceruinty.— Aviation. March. 

mi. 


DUPLEX REGULATOR ^ 

►Amot 

ANNOUNCEMENT has been made present 
un by Bastian-Blessing Company. Chi- comfor 
cago. of the Rego Red Star two-stage plane, 
regulator for welding and cutting. This 

delivers to welding and cutting torches 
simultaneously. Both stages are gov- 
erned by regulators having large siae 
diaphragmsjif proper material. A con- 

sures, according to the manufacturer. 
Hexagcml adjusHng screw handles per- 
t of gas flow 


M r. B.E.M. Ir. of Windsor, Coon., i 
finds a suggestion in the Hart- ^ 
ford Timrc for cutting down overhead i 
expenses on air transtxirt lines. — until I 
the Department of Commerce hears ] 


were eight-place ships, 
o Wright Whirlwind tr 
fourteen passengers, 


s of hon 
s found 




and a lock-n 

^justing scr^ holds the adjus 

in spite of vibration of adjacent ma- 
chinery.— .\viat»ok, March. 1931. 


A NEW DRILL 

A nnouncement is made by 

Whitman A Barnes. Inc., Detroit, 
of Hercules Major drills desigi^ to drill 
high manganese steel on a production 
basis. The new drill is made of a steel 
high in cobalt and tungsten. The web 
is heavy nnd the twist but two-thirds 
the length of regular taper shank drills, 
resulting in a rugged construction. The 
drill is pointed with a 68 deg. angle anil 
the catting lip has been blunted to 
strengthen (he cutting edge. — Aviation, 
March. 1931. 


DEMAG HOIST 

A HIGH speed hoist known as the 
Dem^ junior double acting hoist 
is now being manufactured by the Am- 
b^d Machine Tool Corporation of New 
York City. Equipped with a } hp. elec- 
tric motor, the hoist has a norm^ lifting 
capacity of 250 to 275 lb. and operates 
with two falls of wire rope, which is one 
continuous piece passing over a scored 
drum or shrave. The load is lifted 


. ident in Com 

from the Herald Tribam 

"Visibility was poor and ice formed 
on the-wings of the plane. The ploughed 
field ofler^ the only possible landing 
place, but sleet which covered the wind- 
shield made landing difficult and the 

The propeller was snapped off, the 
wings broken and the undercarriage 
shattered. Miss Rhonie remained in 
the cockpit and was able to telephone 
to Roosevelt Field for a plane to call 


the r_ 

pulley block the load c 


—Aviation. March. 1931. 


eased i 


, thing he still has 


rlines which will perform these fi 


1 the n 
i lim 




and 1 


i opera 


ng 


n the fectly allows the pilot plenty of time 
to check up on the stock market quo- 
pow- lalions in the Times or discuss phil- 
>lors, osophy with the passengers, or go to 
two sleep. The only thing he still has to 


altimeter, which leads us 
suggestion ; “Once directli 
field the sonic altimeter is pi 
The sonic altimeter utilize! 
It merely shoots a sound « 


trip of tl 


; sound. As t 
’ the i 


^'A fifteen hundred foot parachute 
leap yesterday saved the life of Harold 
L. Laird. 6212 South Kenneth avenue, 
brother of E M. Laird, president of the 
Laird Airplane Cmnpany. Mr. Laird, 
an expert pilot, was conducting an ex- 
perimental flight with a two-passenger 
Sky Hawk. He reached an altitude of 
6 S 60 feet when the plane went into a 
backspin and could not be righted." 

Oipped from (he Chicago Tribune by 
Ted G.. who is surprised that the pilot 
didn't know that backspin U ncMed 
only on the shbrt approach shots to the 
putting green and si^gests the advis- 
ability of lifting to the interlocking 


ound * 

timcler begins to whistle ‘peep, peep.' 
The ‘peeps' advise him tof his exact 
altitude and he hunts for a rift in the 
fog. If he cannot find one he noses 
down until the whistle and echo blend 
'peep' and he knows 

I the 


accepted signal for valve 




^Ma. Tap G. also sent in another dip- 
ping from the esteemed Tribune of 
Chicago describing the progress on 
blind flying equipment being developed 
by the General Electric Laboratory and 
the Sperry Company; "Details of the 
development were not available but it 
was Irarned that the co-ordinated device 
permits the ^ot, once he has the plane 
m the air and pointed on its destina- 
tion — say Chicago from New York — to 
be free to read a book, sit with the 
sleep. The only 
O watch is the 


might be to have 
. "Uhoh! Aint that 
sumpin’?’’ when the "minor injuries to 
the platte” have developed to tte point 
where the landing gear has gone by 

^‘Tbe plane is a single space biplane 
built entirely of tensile steel, designed 
particularly for day and night fightii^ 
at great heights.” Item discoveiW in 
the Foreign Aeronautical News by 
C.F.McR. of California. He points out 
the note accompuying the clipping 


it this 


-ial si 


superic 


does think, though, that Ac British 
plane described above should be rede- 
signed so that it could fight at any time 
instead of just the hours of day or 
night, as one never knows when the 
enemy might strike. 
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After landing, when rudder control is lost, your landing gear may make all the 
difference between safety and danger — especially on a busy field. 

For full protection, you need Timken Bearing Equipped landing and tail 
wheels to keep your ship rolling straight and true after you set her down- 
wheels without weakness or wobble; wheels which permit smooth, even 
braking; wheels which possess the permanent stability that only the 
exclusive combination of Timken tapered construction, Timken posi- 
tively aligned rolls and Timken-made steel can give. 

Timken-equipped wheels have other important advantages, 
too. They prevent wear on axles; simplify lubrication; 
minimize the danger of losing wheels in the air; promote 
quicker take-off and save tires by preventing wheel-drag 
when landing. 

They can be obtained on most planes as standard 
or special equipment. The Timken Roller Bear- 
ing Company, Canton, Ohio. 

M Roller 

BEARINGS 
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TEXACO 


Effeedve, dependable Inbrication is here most im- 
portant. Until Teaueo Marfak Crease came into 
general distribution, now avaUable at the prin- 
cipal airports, it was a troublesome problem. 

Texaco Mariak Crease is especiallj snited for tbe 
lubrication of rocker-arm assemblies and all en- 
closed greas^packed bearings. 

It is pecnliarlj resistant to heat, clings to tbe 
bearing sorfMces and retains its excellent lubricating 
tjnalities foi long periods of serrice. It is strongly 
recommended, both by engine i 
by aviators who have tried it. 

Texaco Marfisk Crease and the fan 
Airplane Oils and Texaco Aviation Gasoline are 
recognized everywhere for tbeir high quality and 
uniformity. There is a Texaco Petroleum Product 
for every aviation need. ^ 




TEXACO AIRPEAXE OILS 
TEXACO AVIATIOX 6ASOL1NE 
TEXACO MARFAK GREASE 
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PERFECT BALANCE 
OF PLANES AND PRICE 

I BRINGS THE BUSINESS 
? TO Curtiss -WRIGHT 


See CiiTliM-Wright's fleet for 1931 and youH aee teven 
new medeb so aleek in design, ao ruggedly boilt, so 
aimple to operate and to service that they speed Flying's 
progress fsster than ever before. * Here are the indus- 
try's onutanding craft . . . conceived by its keenest en- 
gineers, built by its first and foremost bttiJder, backed 
by its only nation-sdde Service Base ebain, and distri- 
buted by its ablest Dealers. * For into tbe development 
of these planes Cnitiss-Wrigbt b— put vitally signifi- 


cant ideas and devicea, evolved in years of experience in 
bnilding sircraft for the entire field of fiying. * From 
tbe trim Uttle Jtatior to tbe trinmplianl Trmvtl Air 
Sportsmm each of the new modek will mle the sky- 
roads snd the sales-rooms now and in time to come. 
• For to the public, to pilots, to operatoraCnrtiss.Brri gh t 

is tbe beat-known name. That’s why the Cnitiss-Wri|^t 
Dealer Franchise is a document whose value yon can 
depend on. an agreement that will help yon growl 


Curtiss -WRIGHT 

AIRPLANE COMPANY 

ROIEftTSON, MISSOURI 

FACTORIES. ST. LOUIS, MO., WICHITA, KAN. 


EASY TO BUY 
AND EASY TO FLY 
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A rea/ airpUute eompletdy equipped, fuUy 


licaued, that COM* but 914901 A 2-place, | 
Undem-aeatcd monoplane that take* off and land* “on 
a poatage stamp” . . . from fair siaed lawn or pastnre 
lot . . . and it’s *o easy to fly that two men willi no pre- 
Tiona experience, soloed it in a single afternoon I * The 
“Junior” needs no costly private flying 6eld or hangar. 

It’s so simply and (tardily constructed that yon can 
park it ontdoot* if yon wish, or ran it tinder a shed. Il 
ask* no pampering, presents no service problem. For 
like your automobile it’s always ready for you to hop 
in and go! * Actually the “Jonior" talcaa off lightly 
from the tightest of fields. . .cmiaea for three hours at 


CURTISS-WRIGHT 

"JUNIOR" 

70 miles an boor . . . hits 80 when yon want it to . . . and. 
dne solely to its posher type constmetion, offers perfect 
vuibility as clear as from the front seat of a roadster . . . 
glides down and lands at 28 m.pJi. — stops in ISO feet 
— a* easily as yon stop your car! • Developed by avia- 
tion’s leading engineers, the “Junior” benefits by all 
Gurtiss-Wright has learned in prodacing 
ing sport and commercial craft. * See your nearest 
CuTtisa-Wright Dealer or write ns for bis name. Ask for 
a demonstration and learn why it’s easy to boy, easy to 
fly, and easy to service the Cmtiss-Wri^t ~Jnnior”I 


ROBERTSON, MISSOURI • FACTORIES' ST. LOUIS. MO. • WICHITA, KAN. 
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STABILITY FOR SPORTSMEN 
SIMPLICITY FOR STUDENTS 



Conceived and constmeted by Aviation’s outstanding 
engineering staff, this striking new Travel Air’s sta- 
bility for sport, and sturdiness for training is achieved 
by Cortiss-Wright’s nnequalled experience in the pro- 
duction of all types of planes. * Ruggedly built, trimly 
refined, yen’ll liice this smart little plane. It offers ad- 
vances in stability, handling and servicing ease, which 
can be effected only when an o^aniaation builds for 
the whole field. * Its clean-cut lines, its sleek 
streamlining, its speed in exetns of 100 m.p.b. B 
and cruising range of SOO miles, make it a craft Hb 
of which yon may be justly proud. * Actually it’s I g 
so stable in flight and so r es po ns ive to all con- [ 
tiols that it’s a real treat to fly h! Powered with 


the air-cooled Wright-Gipsy engine, with a full tread, 
shock-absorbing landing gear and brakes, this Travel 
Air is remarkably easy to control on the ground or 
in the air. * In every detail it is designed to make 
flying and servicing by the ovmer as inexpensive as 
possible. Streamlining gives it sleek looks. That’s 
why the Sport-Trainer will make a wide appeal 
to 1931 buyers! 

CURTISS-WRIGHT 

AIRPLANE COMPANY 

ROBERTSON, MISSOURI 
FACTORIES. CT. LOUIS, MO. WICHITA KAK 
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A COZY, SPEEDY CLOSED PLANE 
FOR TWO THAT’S EASY 
AND INEXPENSIVE TO FLYI 



CURTISS-WRIGHT 

COUPE 


CiutiM-Wright’snew COUPE U a 2-pUce plane remark- 
able not only for ita cloecd-car arnignex and comfort, 
but for ita timple inexpenaive operation aa welL V For 
two can fly eroaa-conntry in thia trim cloaed craft aa 
coxiJy and cheaply aa in a car! The interior ia beavti- 
fnUy finiafaed, with deep opholatery. Noiae ia reduced 
to a minimnm - Yoa can fly 15 amooth, anre ™ilea to the 
gallon of gaa . . . and the deaign of the plane is so sim- 
plified yon can aerrice it yonrself. * So easy to handle, 
loo. SeneitiTe dual controls, aide-by-side; exceptional 
risibility which ia made possible only through thU aleek 
low-wing design; dependable brakes and tail wheel for 


easy control on the ground — these are featnrea yon will 
experience with pleaanre when yon fly this new product 
of Cnrtias-Wrighl skill in enginrering. * Then there ia 
the added aatiafaction of smooth, flexible poirer derel- 
oped by the Wright-Gipsy engine, which speeds thia 
smart little COUPE through the air at 110 m.pdt. and 
reduces long, hard trips to pleasant jaunts. * But after 
all you must see and fly the COUPE for yourself to 
sppreciste fully the merked achieren i e n t of Curtus- 
Vri^t in this end other 1931 models. Ask yonr Curtaaa- 
Wright dealer for a demonstration or write the factory 
and let ni arrange one for yon. Off the ground— and go! 


CURTISS-WRIGHT AIRPLANf COMPANY 

tOtERTSON, MISSOURI • FACTORIES. ST. LOUIS, MO. • WICHITA, KAN. 
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MAKES A MINUTE MEAN TWO MILES 
IN CUSHIONED EASE AND COMFORTI 


IS 


THE 


TRAVEL AIR 

SPORTSMAN 



The racy new 3-place TRAVEL AIR fiportsmofi ia a 
rugged, 2-iniles-a-ininme performer which rides with 
the ease and comfort of a tonring caw! • Smoothly it 
glides down the runway. ..leaps skyward within ISO 
yards ... climba 7S0 feet a minute... lerels off. ..strikes 


120 m.p.h. if you wish . . . and with the endurance of its 
record-holding Challenger eogiiie cruises easily over 


600 miles in ^ hoars! uThe sturdy Sportsmon is a 
able sky rider and a cosy carrier for three becaui 
CuTtias-Wrigbt desipiers, knowing what private 
pilots prefer, have pot into this craft the pro- 
gressive devices taken from their long experience 
in building many types of planes- • It floau in 
and lands at 48 m.p.h. Special TRAVEL AIR 
shock absorbers, end split-axle nnd e r cai i i age 
eliminate the shock of careleas landings oo 


I 


ron^ fields. Internal expanding brakes assnre groimd 
controL The entire fuselege structure is made of strong 
alloy steel. Wide wings give yon easy, sore, stable 
control. Convenience of seats, controls, instrnments, 
and fittings — even to strap-cradle for extra luggage — 
make the Sporuman as comfortable as a car. • Here is 
your plane, yonr peraonoferafL See yonr Cnrtisa-Wri^l 
dealer for a demonsWation and yon*ll want to fly the 
sportsman away! 

CURTISS-WRIGHT 

AIRPLANE COMPANY 

ROtERTSON, MISSOURI 


FACTORIES. ST. LOUIS, MO. 


WICHITA, KANSAS 
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is evident that fastenings made with Self-tapping Screws 
will resist vibration much better than machine screws ” 
say authorities of the college of engineering of n. y. v. after tests. 




of futenin(i devices. By onbutsed u 
tennine vrbetbcr Self-tapping Screws, not^ for econ- 
omy in astembly work, have greater or less holding 
.1 .V* r— — : — j — nsnally replace. 


Particnlai attention was given to the effect of vibration, 
for it is the chief canse of fastening failore. The spe- 
cially constmcled vibrating machLie, shown above, 
was mn more than a hundred honrs lander close obser- 
vation. Fourtestspecunens were subjected to the vibra- 
tion — each specimen containing two sites of Self-tap- 
ping Screws, and an eqnal nomber of the equivalent 
sites of machine screws, the most common alternative 
means of fastening. 


Early in the test the majority of the fastenings made 
with m a chin e screws failed. Yet not a tingle Self-tap- 
ping Screw looaened. The report of the authorities 
condocting the test states: — "It is evident that Parker- 
Ealon Ha^ened Self-tapping Screws will resist vibra- 
tion mnch better than the conventional machine screw**. 
Detailed information developed from the enensive 
tests made at N. Y. U. of the comparative strength of 
fastening devices under stresses of vibration, tension 
and shear will he found in the booklet offered here. 
The coupon brings it, free ; with another helpful book- 
let showing the large savings gained on metal assem- 
blies through the use of these nniqne Screws that 
eliminate tapping, fumbling with bolts and nuts and 
other fastening difficulties. 



PAHKER-KALON CORPORATION 
Dapi. M, 192-tOO Variek Sum. Mew York. N. Y. 
Seed me free bookJeta oo eke Seennersnd Econo 

of assemblies made with Selftapping Screws 



PARKER-KALON 

HAROENEO 

Self-tappilig Screws 


"DiMriietan Serve b 
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-LARGE PLANE SAFETY . , . 
-LARGE PLANE PERFORMANCE 
-LARGE PLANE ENJOYMENT . . . 


IN A PLANE YOU CAN AFFORD — 

The HEATH PARASOL $975 


(Special ^uipment free 
for a time only) 


COMPLETE 


“Y^OU fly it /«// like the bigger planes. It’sasstable 

A as a transport ship. And once you're at the stick 
— you re as proud as the owner of a $10,000 plane I” 
That's the way one enthusiastic owner describes the 
new Heath Parasol. For not even the largest planes 
are constructed with more care and precision. Into 
every Heath part is buiJt 22 years of light plane 

performance are yours for the first time at ^ price 
yaecanagvrA. 

To fly it is to want it! 
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BUILDING 

STAMINA INTO CHANCE VOUGHT AIRPLANES 



Until a seaplane baa to be set down in a 
rough sea, a pontoon strut fitting is just one 
of a thousand details. But at the instant of 
landing, that fitting is either a perfect part or 
a real menace. There can be no compromise 
between the two. And so with every one of the 
hundreds of parts in a reliable airplane. Only 
by earefnl selection of materials, by accurate 
control in fabrication, thorough and frequent 
inspection . . . all backed by proper design .... 
can snch perfection be attained. And every 
part in a Chance Vongfat plane is made and 
tested by that formula. 

In the sunlit Vonght plant, presses punch 
out the parts fiom which bnilt>np fittings are 


made. Vonght-trained mechanics do the weld- 
ing and brazing. And Vonght-trained inspect- 
ors watch the work. At every step, each part 
is subjected to carefnl check. None but perfect 
parts get through the many inspections. 

All parts in Vonght airplanes are designed 
and built for strennons service. Vought 
planes in the Navy take catapult launching 
and deck landing into arresting gear as all in 
the day's work, year in and year out. And for 
sport and business, it’s bard to find a faster, 
sturdier and more reliable ship. Chance 
Vonght Corporation, East Hartford, Con- 
nectient. Division of United Aircraft & Trans- 
port Corporation. 



CHANCE VOUOHT 
CORPORATION 
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QUICK 

STOPS 

MAY SAVE 
YOUR SHIP! 


has power — smoof/men — certain release. 

With this new Goodyear broke you con 
either slide the wheels or bring up the toil, 
depending on the landing surface, and 
still keep complete control. Its release is 
os sure as its braking action — its power 
will hold the plane at a stondstill with full 
throttle — and stop it again when you 
let it roll. 

You may not need such a brake for 
ordinary landings — but when you need 
it you need it bod. 

For full engineering data, write or wire 
Aeronautics Department, Goodyear, Akron, 
Ohio, or Los Angeles, California. 



Every pilot knows he can't always pick his 
landing conditions. Mud, sond, plowed 
ground, or a 2 by 4 landing field can look 
mighty good when gas is low and the 
ceiling is lower. And they look a lot better 
when you know you will land on Airwheels 
with the new roller-bearing brakes. 

These big, soft rolling pillows bring you 
down safely on ground that would put a 
plone on its nose if it had any o 
and tire equipment. They make 
cross wind and down wind 
landings with perfect control. 

Then the new Airwheel brake 
goes into action and the ship 
comes to a sure, smooth STOP. 

There's never been anything like 
this brake on an airplane before. It 



everything 


N RUBBER FOR TH 


A I R P (. 





20 


AVIATION 
Maret. 1931 



CLEAR FIELD 
IS A SAFE FIELD 

A cwohuodred-aCFc field ceases co be cwo hundred 
acres when aiiport Tisitors and their automobiles 
crowd the field. An airport is supposed to be devoted 
exclusively to flying. Planes should not have to fighr 
with crowds and parked automobiles to land and 
take-off. 

The airport operator can attract planes and reduce the 
risk of accident by giving the pilot every available 
foot of area the field affords. 

Only a clear field is a safe field Keep yonr field 
“clear” by barring crowds from the flying area with 
an Anchor Fence. 

The local Anchor representative will be glad to explain 
our complete Airport Fencing Service. Just phone or 
write him to call. Or, send for a catalog. 


CHOR Fences 
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Fly more — Repair less 

USE 


I PEN NZOIL 

CitutA. LejiA. pjtJ- tunu- 



Planes lubricated with ordinary oils 
require overhauling every 150 to 2S0 hours. 
Planes lubricated with Pennzoil Aircraft 
Oils are regularly and safely flown 300 to 
400 hours without overhauling. 

Pennzoil cuts down repair time and 
cost, increases the flldng time you get out 
of your plane. 

This is one reason wjiy America’s 
greatest passenger lines and good opera- 
tors everywhere use it. 


Another reason is that it lasts twice 
as long as ordinary oils— it gives you many 
more hours of flying with every filling. 


rciuuoU U iMiiB /nm 100% PmnMyhmia crude and 
nothing aUa. It diffm Jrrnn all other Penneyleunia olU 
fMTrniinr qf the famouM Fmnnaoil proceee tehach ueee anfy 
(heheortc^ the crude — the/roctlon richest in luhricetifid 
rJManey. Said at most airports from const to const. 



imm*t •nong* »• nsit for ♦'^•nnaglronfo o«” 
mmrm of Immmmt eoaC per ffgfng hour, aog “PENNSOH.” 
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WORLD OVER 


VALVE FACE GRINDING MACHINE 


Precision Work on 
Valve Refacing 

and other valve jobt, at done eaticr and quiekci on the Sioux Valve Face 

Grinding Machine. It is to eceuralc, dependable and sturdy because it 

has these exclusive Sioux lceturcsr~ 

1 . Sioux Roller Chuching Systoai griot valve stem (irmly above worn surface and holds 
it perFectly centered. Sel (-aligning, adjustable, positive, accurate. 

2. Automate Lubricotioti — through oil-filtering Felt wicls. Keeps out grit and dirt. 

3. Smooth, positive operation, with (ewer parts, through use of SKF self-aligning 
ball-bearings. 

4. Simple, positive fool-proof method of engaging and disengaging drive shaft by 
means of a cam shaft. 

Only in the “Sieux” can you gel these features end the famoui Sioux guarantee. 

Investigate before you buy. 







24 

FAMOUS 


FLIGHTS WITH THOMPSON 


AVIATION 
Uerek, 1931 


VALVES 


WHEN THE 

“QUESTION MARK” 

SET THE FIRST SIGNIFICANT 


REFUELING RECORD 



Refuelintc an aifplanc> in flight was not an unprec«- 
denUd feat in 1929. But its use to accomplUh the firtt 
nfmliug endurancf flight in hiatory remained for Maj. Carl 
%>atz. Capt. Ira Eaker, Lieut. Elwood R. Quesada. 
lieut. Harry A. Halveiaon and Staff Sergt. Roy Hooe. of 
the U- S. Army Air Corpa, 

Taking off in the tri-motored monoplane. “Question 
Mark,” on New Year's moniing. 1929. they flew for more 
than ISO continuous houra. All former heavier-than-air 
sustained flight records, including those of dirigiUes, 
were exceeded by many hours. 

It is significant that in this first aero motor “breakdown" 
test under actual flying conditions, just as in the first 
outstanding fuU-throttle block tesU. Thompson Vah-ea 
tiaod up. The 54 Thompson Valves in the three Wright 
Whirlwind motors of the "Questioo Mark" survived the 
terrific grind in condition capable of many mcwe hours of 
flight. 

TUh and many other famous demonstrations have 
influenced the adoption of Thompson Valves for America’s 
finest airfdane engines. 

THOMPSON PRODUCTS, INCORPORATED 

General Ofieet: Clevdand. Ohio, U. S. A. 



^Thompson 
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165 



HP AIRCRAFT ENGINE 

ON THE MARKET 



42a' diamatar odapioble to Townend Ring 

■> ^ 

V* 

The Second Series Continental 7-CyUnd9r Rodiaf 


Engine conservatively rated at 165 h. p. 
Novy Test Rating 177 h. p. 



Th« Continantol A*70 Second Series aircraft engine, ready for flight, complete wHh mognelos, car> 
buretor, starter and pump mountings, weighs only 390 pounds. With exhaust ring, oir heater and 
cleaner— 415 pounds. Q. Materially lighter than any other engine in this power range, the A>70 
Second Series incorporates all the sturdy, rugged qualities thot characterized the original A*70 and 
established its reputation for smoothness and reliability, fl. These engines, after 200 hour full throttle 
test runs, required absolutely no replacements — proving conclusively their unusual stamina — their 
ability to stand up under the rough treatment of commercial service. 



rantinental Pnaines 
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Th is time 

CURTINS -WRIGHT 

Stanavo Aviation Engine Oil has been selected by the Curtiss* 




i 


s j: ' 


■ MMM ore to it fotutd 

y Qutitew right aioek room. 


VWt the StansT« Ex- 
hibit at the National 
Aircraft Show. 


UVR MANY YEARS 
" Curties -Wright 
has served the 
world of aviation. 
Pioneers since the 
earliest days to- 
day Curtiss-W right 
Flying Service is 
making air travel 
and flying experi- 
ence possible for thousands of alert 
Americans 

From coast to coast it is known for 
every phase of commercial flying— 
student training, aerial mapping, 
photography and surveying, 
sightseeing, traneporution, sales and 
service. 

Its service for permanent storage and 
transient flyers — the most complete 
and practical of its kind in this 
country — is operated from thirty 


I* ttory /aoUity for 


permanent bases. These bases are 
modem in every respect. Laige, weU- 
drained fields — bard surfaces — com- 
plete weather reports and upto-date 
equipment are at the disposal of 
transient flyers. Over 4,000 standard 
replacement parts and accessories 
are carried in stock. Storage in roomy, 
heated hangars, repairs and service 
are available at reasonable rates. In 
fact — at Curliss-Wright fields— every 
effort is made to add to the flyers’ 
comfort and to make flying more 
attractive to the public. 

At fields of this type you would ex- 
pect to find Stanavo — and you do. 
As is the case with many others of 
the coantry’e leading air transport 
companies, Stanavo Aviation Engine 
Oil is in nse and available for all 
flyers at each of the fields of the 
Cortiss -Wright Flying Service. 
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gaes STANAVO 

Wright Flying Service -the “World’s Oldest Flying Organization” 


STANAVO . 

AVIATION ENGINE OIL i 

^vad— STANAVO. One Qnality — the BigheM— Ttarongboac the World 


STANAVO SPECinCATION 
BOARD, loe. 

Organitod and Maicuaiaod byt 
Standard Oil Company of California 
I 22S Booh Sto Sob Froactono 
Stoadord Oil Company (ladianal 

Stoadnd Oil Caatnaar of New leiaev 
2S Brandway, New York Ocy 
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Rev ’ 

with Socony 


"Rev 'ER UP!” Charged with SocoDy Aviation Gasoline and lubricated with 
the New Socony Motor Oil, you're ready to take off in short order. 

Socony Aviation Gasoline delivers sure-fire power to every cylinder. The 
New Socony Motor Oil lubricates every engine part instantly. Because it is 
completely dewaxed, it flows readily at the highest altitudes and at the lowest 
temperatures. Yet it does not break down under hours at full throttle. 

Use this Socony combination next time you "rev 'er up” and convince your- 
self of the important difference Socony Aviation Gasoline and the New Socony 
Motor Oil make. 


SOCONY 

Socony Aviation Gasoline New Socony Motor Oil 

STANDARD OIL COMPANY OF NEW YORK 
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BNSINK rABTS 


NICKBI. ALLOY 



AUXILIARY PARTS 



Nickel Alloy Steels . . . have 

^greatest possible strength and 
resistance to fatigue and wear 
consistent with minimum weight ” 


T™ 


E Fairchild Engine Coipoiation itates ; 

"Our reason for using Nickel Alloy Steels for the parts 
given on the attached list is because the particular steels se* 
lected for each part must have the greatest possible strength 
and resistance to fatigue and wear consistent widt the mini- 
mum possible weight. This refers particularly to the crankshaft 
which is made of a Nickel Alloy Steel selected because of the 
uniformly hi^ grade of die materia] and its resistance to fatigue 
stresses. Also all gears, either of oil hardened or case hardened 
steel, which must have both strength and wear resistance 
to insure long life, are of 
Nickel Alloy Steel because 
of its low distortion dur- 
ing heat treating, which 
insures an accurate gear". 


^0©lk©ll 

FOR ALLOY STEEL 


BDBI 
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TAR.TINC 


Aircraft engines today 
arc easier to start because 
Stromberg has developed a car- 
buretor that will supply fuel 
to the engine at extremely 
low speeds. 

A self-priming well in the 
Stromberg Aircraft Carburetor 
makes quick starting possible. 
The difficulty of low suction in 
the manifold is overcome. A 
turn of the propeller draws 
fuel through the idling well 
into the manifold — and the 
engine takes hold instantly. 

This is one way Stromberg 
carburetors have helped make 
aircraft engines more conven- 
ient to operate — more satisfac- 
tory to use. 

Stromberg engineers, with 
22 years of carboretion expe- 
rience, arc at your service on 
all carburetion problems. 


lStromberg Carburetors 


BENDXX. STROAIBERG CARBUB-SrOIK COAtBAI^lT 

gPIVISION OF SENOIX AMIATION CORFOKATION* 

701 BENOIX DRIVE • SOUTH BEND. INDIANA 




i build the tl 
. Performence is the onl] 
And so today there are more 9 
on aircraft and aircraft equipme 
combined. BKF Industriea, In 


are always much too long to 
of a new industry 
'arialdy are SD&IP. 
that fly do not buy on price, 
wing'tips brush cloud-tipa in 
ig that counts. 

Anti-Frictioo Bearings in use 

an all other makes of bearings 
East Mth St.. Now York, N. Y. 


Ball and Boiler Bearings 


WHEN A BEARING 

FUES... 

THERE’S NOTHING BUT 

PERFORMAIVCE 

THAT COUNTS! 
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PRECISION 




FOR BETTER 
PERFORMANCE 


In comparing values, performance should 
be the determining factor. It is the only 
true test of worth — gauged not by first 
cost, but by ultimate cost over a useful 
life. It is the standard by which true 
economy must be measured. 

In every field of engineering and in- 
dustry, over a period of twenty years, 
Nobma-Hoffmann Precision Bearings 
have made a distinguished record for 
dependable stand-up-ability. For greater 
economy, longer sustained, they stand 
pre-eminent. 

There is a PRECISION Bearing for 
every load, speed and duty. Let our en- 
gineers help you select the type best 
adapted to your special conditions. And 
write for the Catalogs. 


WYBMA-HgFEWUmiU 



BEARINGS 
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THE TEXAS COMPANY 


October 16, 19K 


GmiUmmi 

I take great pleasure in advising rou that jour 
lerol Struts, idLi^ m are using, not onljr have proved 
‘Uieneelvea to be vei !7 efficient In eteorblog ng abockSj 

but also add greatly to the clean] inees of the gear oon- 
etructlon. Their sl^llelty, both in installation and 
operation, la another outatanding aoconpUshnent. 

Xou are to be congratulated on your product and 
results it brings to the ones wbo uae it* 

Very truly yours. 


A TYPlCALexpreasioflof opinion from one of America’s 
best-known pilots. Aerol Oieo-Pneumatic Struts have 
won and held the enthusiasm of pilots the world over. They 
are manufactured by The Cleveland Pneumatic Tool Co., 
Cleveland, Ohio. 





Knowledge of the Need 

DICTATED FAFNIR DESIGN 


A ircraft bearings bad no precedent on which to base 
design. With the insistent demand for ball bearings to 
provide easier operation of controls ... to make the oi>era- 
tion more uniform ... to reduce the need for maintenance 
and repairs ... an intensive study of aircraft needs was 
conducted by Pafnir enpneers. 

Witness one of the results as illustrated above. It is a Fafnir 
Torque Tube Bearing having a very narrow width and an 
outnde diameter only slightly larger than the bote. Great 
saving in weight is effected and the minimum of space occupied. 
This is but one of the designs which Fafnir enpneers have 
developed in conjunction with aircraft engineers and de s igne rs . 
Cartridge types, integral double seal bearing, 
an inch dimension series and other special 
types are described in Fafnir Aircraft Data 
Sheets. Write for copies. 

THB FAFNIR BBARINO COMPANY., NBW BRITAIN. CONN. 


FAFNIR 

BALL BEARINGS 
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Do you know that . . . 

each month our anhscription depart- 
ment reeeives more than 150 requests 
for “Back” issues of AVIATION? 

♦ ♦ ♦ 

If we printed extra copies of our 
monthly iMues, we would be ^ad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of onr news- 
stand readers will “miss** an issue. 

♦ ♦ ♦ 

But We Do Ktunc — that each of 
these requests indicates a reader has 
‘*missed” just the issue he could make 
valued use of. 

Insure your receiving 
Aviation regularly by filling in the 
coupon belou), today .... 


AVIATION 

lOtb Avcciiis at 36lh Stre e t 

New York Cttj 


Here U my check for S3. 00. Send me Aviation for one 
fttD year. 



Addrcnr 

Oty and State . . . 
Nature of Aetfvity 
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JVauy! 

JACOBS Exomc: 



laoo CO 1900 


Ae n cnwnpMete Unit 

And thir Smoother Power is now snpplied in a complete 
nnit, which inclndee ply wood monnting board, inner 
cowling, exhaust collector ring, and N. A Cl A. cowling. 
A complete power plant, aMuring proper cooling . . . 
simpler installation . . .'and the ultimate in performance. 
Adaptable to any fuselage. H>e heart of this p ower plant 
is the JACOBS 150 ... a quality engine that has proved 
its superiority. Production engines now in service 
with from 500 to 800 hours without u replacement. 


Jacobs Aircraft Engine C^. 

CENTRAL AIRPORT 

CAMDBNf, NEW ^RSEY 
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HA.S XUItNED XHEOMES INXO 



Iac 


xs 


X TNPROVEN theories htve no place in the 
(_J sir, and only the test of time will prore 
theories as bets. The test of nme atone will 
discover engineering soundness and segregate 
the practical from the impracdcaL 
Engines may be designed on guesswork, but 
these engines should be accorded no place in 
aviation where safety is paracnouat. Proven 
theories— facts— are the property of only the 
best engineers and engineering talent is not 
hastily developed but built carefully and 
methodically by years of experience upon 
a background of solid, proven principles. 


it the shops of Govro-Nelson, avii 
; draw' 


upoi 


the vast 

1 of theories proposed and developed 
at the highly regarded Arts & Metiers College 
of France, tested and proven in a million motor 
cars on the highways of the world, on the 
cinder track in bmed racing cars and in the air. 
Ac the shops of Govro-Nelson. time has turned 
theories into facts. Airplane engine manu- 
facturers are using Govro-Nelson machinings 
with foil confidence that they are precisely 
designed and accurately manidactured with a 
characwr folly worthy of their own products. 


THE 




GoVRO'NELSON 


19 3 1 

CRAFTSMEN TO 


COA\PANY 

ANTOINETTE DETROIT 
THE AVIATION 


INDUSTRY 
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The NEW 

UNIVERSAL TWINS 



S M ALL in site, light in weight, powerful in opera- 
tion, the new Black St UKker Universal Twins 
are designed to do their work with great ease and 
speed, even in close quarters Small body diameters 
and rounded exterior surfaces fit the tools to the band 
and afford the operators easy grasp in any position. 
With them your operators can do tedious production 

The Screwdriver has an adjustable friction dutch 
which drives the screw "Hush" and releases imme- 
diately without danger of marring the screwhead or 
surrounding surface. Driving tension can be con- 
veniently tec with the knurled thumb screw on the 
gear case. When necessary, the bit can be given an 
extra turn by a mere pressure of the finger on the 


clutch control. In addition, this stmewdriver has a 
positive dutch which allows the spindle to remain 
idle for finding slot in screw, and immediately en- 
gages the bit when pressure is ex er ted. This new unit 
is ideal for the many light screwdriving applications 
in airplane assembly and trim work. 

The drill it fitted with a key-operated chuck. 
Like its companion, the screwdriver, it has all the 
features found in the larger Black .& Decker Mils. 
Powerful Universal Motor operates on A. C. or D. C. 
Ball Bearings on Armature shaft and apindle. Fur- 
nished for no, no or ajo volts. This drill is particu- 
larly applicable to the requirements of the aviation 
industry. 


Sac those 7ima and L^har Scprng tools at Yoorr Distrshsstor's — or moil iho c o a po m holoio Jbr 
fwrAordotMsIsaf those and other Bloch Sr Dochor Yooltjor Airerrdt Prwdmctmm omd Mosotonoueo 




■' I 'riAT cneans just chis...Ricfalube is lOOS pure Pennsylvania oil made 
entirely from choice Pennsylvania crud^ It is not blended with 
cheaper stodcs! Because Richfield insists on the highest quality possible 
...it operates its own refinery in the heart of the Pennsylvania crude div 
trict where its engineers personally supervise the refining ... to make 
sure that every gallon is fine enough to carry the Richlube label. 


Pennsylvania 

Straight-Run| 


Rkhlub* i« Approvad by Evary Major AircraR 
Engina Manufacturar in tha Unitad Statas 

Here is indisputable proof of Rich* greatest achievements. That it is 
lube quality... this sweeping oribute used in daily service by leading air 
by the nadon's most famous motor transport lines of the country! Try 
manufacturers. Add to this._the fact Richlube in your own plane... avail- 
chat Richlube has played a protni* able at important airports both east 
nent part in many of aviation's and west of the Mississippi River. 
mCHRELD OIL COMPANY . LMAn9*lM • NowYoACMy 


RICHFIE 1 .D 
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SW1T1.1K 


SAFETY CHUTES 



Reduced, te 


New yea can a famous SWtTLIK 
SAFETy CHUTE at a ready r a daeed 
price. Silk fabric prices are new the 
lowest in years and whila they stay lew, 
we are sleiny you the benefit of tbit tre- 
mendous savins to booct Aviation and 
•afar flyinf. WHk die finest silk esnopy 
our new priee fives you a savins of 
$75, and with tba provad Pensce Silk 
canopy, a savins of SfiO. 


«300 

FOB WHITE SILK 

and 

*240 

FOR PONOEB SILK 


So— ordar your SWITUK CHUTE new. 
Gat one of these proved superior para- 
chutes with the pat e nted one-piece ce» 
binatlen pack covar and pilot ehuta, at 
a lewar price than you would pay let an 
erdinary chute. WrHe or wire at enea. 
Eveiy SNHTLE SAFETY CHUTE drop 
tast ad and approved widi A. T. C, Re- 
sponsible dealess art invited to write 
for tplendid proposiSen. 


SWITLIK 

PARACHUTE & EqUIPIMEiVT 
COMPANY 

TBBIVTOKr I«EW JERSEY 

USED BV DEPARTMENT OF COMMERCE OFFICIALS, AIRMAIL P'LOIS AND FAMOUS FLYERS 
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rantinent^l 

clelecis Heywood 


STA.p.T-'ER. 

HEY^OOD 



In the field of engine design and manufacture "Continental” 
is indeed a recognized standard. For years "Continental” and 
"Motors” have been synonymous in the minds of millions. 

And with that intolerance of mediocrity which distinguishes a 
leader. Continental selects a Heywood Starter for their own 
field and service plane shown above. 

Surely the experience and judgment which dictates the selection 
of Heywood should mean much to plane owners. 

The simplicity of operation — absolute dependability — and above 
all, the convenience of starting from the operator's seat afforded 
by the Heywood, are the least npon which the up-to-date pilot 
should insist. 

The Heywood Starter is made of Bohnalite — 62% lifter than 
iron — and is adaptable to all standard engines. Write for 
descriptive pamphlet. 
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BELLANCA AIRBUS 
DOUBLES EFFICIENCY 
of Am Transportation 




PAYLOAD; twice that of other singlc'engine transport 
airplanes of similar horsepower and operating cost. 
OPERATING COST : half that of muld'cngine transport 
airplanes of simitar payload capacity. 

SAFETY : Due to that p^ection of flying qualities, coitrol, 
and quiet comfort wUcb only the simple singk-engme 
airplane provides, as the history of aviaticm has proved. 
THE RESULT : Earning capacity far beyond that of any 
aircraft as yet produced. 

SeiUtng Capacity: is peraong. 

Payload (with 700 niilea cruising ranee anrf Cyclooe 
eneioe): 2,945 lbs. This figure includiu’ti pass en g ers 
and 1,^5 lbs. of baggage, and frei^t. In the case 

freight only, tbu payload may & considerably 

Cruising Speed (at 2/3 full power): 118 to 126m.pl).. 
according to type of engine. 

Department of Commerce Approved Type Certificalet; 

No. 3^ with water-cooled doobp. Curtiss Conqueror 

No. 39X, with 600 bp. air-cxsoled Wright Cyclone Engine 


BELLANCA AIRCRAFT CORPORATION 


BELLANCA 



AVIATION 45 

Marek, 1931 


FOKKER 

demonstrators 

AT BARGAIN PRICES 

All Fokker planes, including these 
demonstrators, can be purchased on the 
convenient GMAC time payment plan 

We can’t call these ships new, although they have been flown only by 
our own pilots for demonstration purposes. 

Bnt they are "new” in reliability — in mechanical condition — in ap- 
pearance inside and ont and fiilly guaranteed by us, same as new planes. 

Every hour they spent in the air is generously taken ont of the price. 

The number is naturally limited, but subject to prior sale we list the 
following models : 

STANDARD UNIVERSAL F-lOA TREMOTOR 

SUPER-UNIVERSAL F-llA AltfPHIBION 

F.14A MAIL PLANE F.32 

Responsible operators or individuals 
tcith fixed bases, can secure aitractive 
terms of lease. 

TELEPHONE Circle 7-5720-WIRE OR WRITE 


FOKKER 


Aircraft Corporation of America 

AFFILIATED WITH GENERAL MOTORS CORPORATION 


GENERAL MOTORS BUILDING, 1775 BROADWAY, NEW YORK 
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SRB BALL BEARINGS used through- 
out the LYCOMING ENGINES on these 
STINSON TRI-MOTORED PLANES 

Stinson is a name long known to aviation. No 
less established is the prestige of Lycoming— noted 
manufacturer of dependable motors. In each 
Lycoming motor of these Stinson airliners a total of 
39 SRB Ball Bearings is used. One No. 213 single 
row bearing takes the propeller thrust; two No. 214 
single row bearings support the crank shaft and 36 
SRB Iubri>seal bearings are used on the rocker arms. 

SRB Ball Bearings with the maximum number 
of large balls, hot forged from Molybdenum steel, 
provide the utmost in capacity and reliability so 
essendal in aircraft engine service. 

STANDARD STEEL AND BEARINGS. INCORPORATE 


biqhf 
Sf inson Tri-Mofor Airliners 
Fly this Route 


pitUHvau 


DIVISION OP UABUNaOCKWELL C0BP0BAT10N 


Ball 
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Pflll.iVDEI.PHlA 



Virr t at Me m t, Al«ua4er 


■dTertMD0 space in newop^an and pahodicab 
withouc refertil« to A. B. C drcubcioa aodiia is like 
buTifig a P<( ia a poke. The old bme farmefa aera traded 
horsaa blii^. 

aa die iBcospantad Sodetr of McUh Advartisara, the 
Austialias Aaaodatiao o/ Natiosial Ada0tsaera» the Ger- 
man ReUame-SiJiuLaierlMad, and the Medcaa Aasoda. 
cioe da Anaundantea, aiDOOg othera, to form an Audit 

indicabOO of the fact chat thooghthil Mivertisera aroui^ 
die sicrid have aeeo the worth of such an organiucioB.'' 




* Twenty ^ean ago there was chaos in advertising. 
Nobody knew what his doilats bought— whether a 
dousand readers or ten thousand. Nobody, except by 
infinite pains and shrewdness, could find oat. 

Could advertinng, on that basis, ever have grown 
to its pr ese nt importance? Would buuness ever have 
rested its trust in a sales weapon of metal so doubtfiil 

HarcUy, think men who today direct advertising 
expenilinires that total millions. Through such leaders 
as these the Audit Bureau of Circulations came to be 
o^anlzed. And lar^y throu^ the activities of the 
Bureau, there is order today m the buying ^ adver- 
tising space. 

Once a year now, into almost every important pub- 
lication onice, go the auditors of the A. B. C. Every 
csrculadon record is open to them. 



To no publisher, no agency are they responsible. 
Theyworkditwtiy for the AucUt Bureau ofCirculations, 
and on the directorate of this institution a majority 
must be advertisers. 

The Bureau’s Audit Reports thus give the detailed 
firidings of experts contrived by advertisers. They 
bring to light the complete cnrculation facts. 

Can any budget yield full returns without use of this 
only recognized method of apprairing advertising space? 

Can any important advertiser, whether national or 
local, afford to be unrepresented upon the member, 
ship roster of the Audit Bureau of Circulations? 



Aft Advertlaeoient by the 
AUDIT BUREAU OF 

Exetutive Qffieei • • 


CIRCUUAT 

Chicago 


o nr s 
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Selected for Foreign Service 



A Tribute to the Reliability of 
G-E Instruments 


^ 011 speed, comfort, and reliability are necessary characteris- 
tics of this special Detroit-Lockheed airplane selected by 
Lienteiiant Commander Glen Kidston, famous British flier and 
sportsman, for service in Africa and Europte. Its equipment in- 
cludes. among other reliable and accurate instruments, a General 
Electric magneto compass and engine-temperature indicator. The 
selection of these instruments is an indication of the confidence 
won by G-E ecpuipment among experienced pilots at home and 
abroad. Let ns send you complete information. General Electric 

Ccunpany, SCHENECTADY, NEW YORK. 



ELECTRIC 



'^AEBOXAUTIC KStriPMKXT: 
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THE FLEETSTER Model 17 is a 
single-engined eehin monoplane, 
built lor Btrennons serrice. It ac- 
conunodatea seven passengers in 
addition to pilot and luggage, 
and ia provided with spacious 
windows on each side of the main 
cabin, with a door on the leftside. 
The pilot's cockpit is forward of 
the main cabin. Seats are of tbe 
deep lounge type. The exterior 
and interior color schemes are 
optional with the cnatomer * 
With ita high speed of 180 miles 
an honr, and its cmising speed 
of 153 miles an honr. The 
FLEETSTER Model 17 is a 
highly profitable carrier for fast 
and frequent passenger service, 
or as an economical auxiliary to 
larger transport equipment 
where traffic volume is variable * 
Transport operators are invited 
to write for cost figures compiled 
from FLEETSTER operation 
and service — facts which will 
prove most helpful to their inter- 
ests in planning an extension, or 
a re-adjnstment of their present 
operation. 
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Traveling executives in inoreas- 
ing numbers are taking to the air. 
In directing or supervising oper- 
ations at distant points, or brsncfa 
establishments over a wide range 
of territory. The FLEETSTER 
Model 17, convenihle landplane 
or seaplane, provides sack busi- 
ness men with safe, speedy and 


flying office, equipped with every 
accommodation, where bnsinesa 
may be transacted en route at a 
saving of valuable time * For the 
man of independent means who 
takes to flying as he did to motor- 
ing or yachting, The FLEET- 
STER Model 17 offers a new 
sensation — a sporting thrill — 
and a highly gratifying conveni- 
ence as a means of 4t>ick trans- 
port between widely separated 
interests . . . from city to shore, 
or country place ... to resorts, 
meets, or other events * If yon 
are interested in private air trans- 
portation for yonr corporation, 
firm, or self, write for facts con- 
cerning the adaptation of The 
FLEETSTER to business needs. 


THE FLEETSTER model 17 





CONSOLIDATED AIRCRAFT CORPORATION BUFFALO, NEW YORK 
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How many boon can yon get be- 
tween overbauls of your motor? 
If you want the most and if you 
want yoiir motors to last tbe 
limit, Inlwieation is tbe most 
important eonsideration. 


Gnlfpride Oils are mimofactnred 
specially for tbe job of prerent* 
ing wear on moving parts of 
airplane motors. Their use in 
any aircraft motor assures satis- 
factory oU performance. 


do/ 


GULF REFINING COMPANY 

Pfttsbuigb Pennsylvania 
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FULL VISION COUPE 


* J r~: -■ »»•••)■ wue oy me coupe u 

powered with the no n.p. Warner Scarab engine, giving ample 
reaerve power and a high speed of laj miles per hour. 

Coupe combines, with excellene flying qualities, scurdi' 
neas. beau^ of line, luxurious appointments, complete modem equip- 
ment and low operating and maintenance costs. ^ 

This m ^ine will not go into a spin from an ordinary staU. If 
forced mto a q>in it returns immediately to nonnal flying positicm 
when controls are neutralized. 

In the des^ of the Swanson Coupe, careful attention has been given 
to maintenance features. Wiru panels are qui^y demountable 
Student cootroU may be quickly connected or detached. Rigging 
adjustmoits may be quickly and easily made. All structural parts are 
completely interchan^bie without hand fitting. 

Wide doors, higg^ compartment for two suit cases, seats adjustable 
far wearing seat parachute in comfort a^ numerous ocher im- 
pmvemenCB in deoil design. 

The Swanson Cmpe is earned in two models — Standard and De Luxe. 

modela consiso of dual controls, low pressure 
sem i-ballyn tires, laminated safety glass, usual instruments and fire 
extinguiaber, split type landing gear. Oildtaulic shock absorbers, re- 
movable axles, brakes, full castecing wheel. 

The De Luxe model is e^pn^ with Eclipse direct crankirw starter, 
A engm artven generator, spe^ aircr^ storme 

A I ^Ctery, naviptxin and lariding lights, cabin and 

I \ I instrument board l^ts, Hamilton Standard steel 

A \\ propeller, heater and extra instruments including 

l\ l|HI compass, air speed indicacar. clock, in- 


Sertd jbr complete details 


SWANSON AIRCRAFT CO., Inc. 

’ — H OPEWELL...VIRCINI A 
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WHEN TIME IS MONEY. . . FLY I 


You will often find it just as 
important to let your product or 
your message 6yl . . . Strangely 
enough, the United States, which 
is so dependent upon swift trans- 
portation in order to promote and 
maintain national business, does 
not realize thevalueof Air-Express. 

There is room here for profitable 
and constructive business! 

It is significant that the great 
flight of a squadron of Italian 
planes across the South Atlantic 
received relatively slight atten- 
tion. The world has grown accus- 
tomed to long flight and is getting 
rapidly away frompioneeringdays, 
except in countries that are also 
backward in other forms of trans- 
portation. Seasoned travelers are 


becoming accustomed to airplane 
service. Double sections are flown 
between Chicago and New York 
in six and a quarter hours! Gar- 
denias are sold in wintry New 
York thirty-six hours after leav- 
ing sunny California! 

There is money in air-express, 
both to shipper and operator. 

A new transcontinental air- 
express has recently been opened, 
which will carry packages up to 
200 pounds weight from coast 
to coast in 36 hours. In addition to 
this, there are several services 
which connect with the great air- 
express services of Europe. It is 
literally possible today for the 
people of Cairo and Bagdad to 
see moving-picture releases as 


promptly as on continental 
America— withfn two weeks after 
air-shipment {torn Hollywood! 

Ford tri-motored, all-metal 
planes have established them- 
selves in all climates and under all 
conditions as swift, capacious 
cargo-carriers, built for speed, 
economy and extraordinary dura- 
bility. Ford commercial transport 
planes have written a marvelous 
record in the sky. 

There is no long-haul transpor- 
tation service of any sort that has 
made large profits out of carrying 
passengers only. It is the “meat 
below deck” that pays the profit 
on ocean liners. Ford planes are 
designed for every service, and 
have been proved in every service. 


FORD MOTOR COMPANY 
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WTwn POG 


Blankets the “Hell Stretch” 



dependable Exides keep pilots 
on the course, via Radiophone 


designed that the electrolyte will not 
spill — even in the hardest kind of fly- 
ing service. This is but one of many 
reasons why they are preferred. 

Ask your flying friends about £xide 
reliability. Or write today for further 
information about the many types of 
Exide Aircraft Batteries. One-seater 
"mono” or cabin plane— there’s an 
Exide to fill the bill. 


Exi6e 

AIRCRAFT 

BATTERIES 


Dense fog. Flying blind. Only radio 
to tell him whether be is on the course 
and of weather conditions ahead. 

Exide Aircraft Batteries help make 
radio certain — and do other jobs just 
as dependably. They furnish current 
for landing, avigation and instrument 
lights — starting and ignition. Exides 
have proved their worth over millions 
of miles of sky lanes. They are so 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WOXLD-S LARGEST MANUFACTURERS OE STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries ^ Canada, Limited, Toronto 




■ ■‘'”^”o^ -KNew BIRD 

FIVE PLACE CLOSED CABIN 
POWERED WITH A 125 HP. KESTNER . . . 



SEE IT AT THE EIETROIT SHOW 


BIRD 12$ H.P. Kinitet 
4-PUm Opea Cockpit ATC 
— $88 Diul Control $4593 


BIRD 100 H.P. Klnner 
$-Hace Open Cod^t ATC 
—239 Duel Control $$89$ 


BIRD 110 H.P. Wuner 
$-Place Open Cockpit ATC 
— $82 Doal Control $4230 

BIRD 1A3 H.P. Wrigbt 
3-Place Open Cockpit ATC 
— 387 Dual Control $3870 


BIRD AIRCRAFT CORP. 


GLENDALE, L. I. - - NEW YORK, N. Y. 

A thmud ■maker OX>$ BIKDS tm*h sew tmgimet nre e ne tfeWe a* $2199 
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Hungry jaws knead the glowing ingot 


F iery red, an iogot of steel glides 
up the rollway. Then cruel jaws seize 
the glowing mass and mold it. ..back and 
forth... like so much incandescent pnttjr. 
Fourteen inches wide, sixteen inches deep 
and five feet long, when it enters this mill 
...it leaves a slender "bloom”, four inches 
by four and seventy feet long. 
Followa'*bIoom”of Roebling acid open- 
hearth steel and you will understand 


the exceptional safety and stamina of 
Roebling Aircraft Wire, Strand and Cord. 
As it passes through a seemingly endless 
Hiain of processes, each step of produc- 
tion is marked by painstaking thorough- 
ness. The technique of every operation 
is die result of many years of experience. 
JOHN A. ROEBUNG'S SONS COMPANY 
ViiE. . .wiaa aon.. .wbidihc wiat .. . flat wiu 

COPPSa mmd INSULATBO Wia BS AM D CABLIS 

vtae CLOTH wvtu NmiNO 
TRENTON, N. J. B r mm t bti im Primc^l Gtia 


ROEBLING WIRE AIRCRAFT PRODUCTS 





actual operating cost of a 
Packard'Diesel powered plane 
on flight of 12,000 miles 


# 


Transportation by air almost half The fuel economy and dependability of 
X way 'round the world at the equator operation demonstrated in this flight 


a total fuel cost of $108.24! That is the 


e but typical of the everyday p 


record recently achieved by a Packard' formance of the Packard'Diesel Aircraft 


Diesel powered plane on a 12,000 n 
flight. This represents an actual operating 
cost of only nine-renths of a cent per mile. 


Engine. Similar results are being attained 
wherever the Packard-Diesel power- 
plant is in service. 


Completely accurate stadstics were kept That is the reason why the Packard' 
5 trip. The pilot’s log Diesel is steadily gaining the 


book shows that the ship was in the air 
123 hours. The total amount of fuel used 
s 1082.4 gallons, making an average 


c of an increasing number of aircraft 
owners, operators and manufacturers. 
Today the Packard-Diesel Engine is 


consumpdonof8.8gaUonsperhour.This setting new standards of reliable, o 


figures b e tt e r than 1 1 miles per gallon. 


nical performance. 


Packard Motor Car Company 

DETROIT, MICHIGAN 


PACKARD-DIESEL 


ASK 


T M 


MAN 


WHO 


OWNS 
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finer ikan ever! 



. cM.ow ike 

1931 GREAT LAKES 
SPORT-TRAINER 


The perfection of the 1931 Greet Lakes Sport- 
Troiner it o triumph of careful engineering 
and ttonderdlxed monvfoctvre. The Sport- 
Trainer, produced by o monufocturer of proven 
itability, hot for a background a brilliant 
record of achievement in performance, in 
reliability, in demonttroted acceptance. Its 
engineering features hove brought forth 
the enthufiattic endorsement of scores of 



Trainer on even greater 
ness, of speed, of me 
$3150 (flyawoy, Clevelo 
Lakes Sport-Trainer inoini 



ineuverobility. At 
ind) ttte 1931 Great 
totot its envied posi- 


Monufoctured under U. S. Deportment of Commerce Approved Type Certificate No, 229 


G RE AT 


LAKES 



AIRCRAFT 




H I L D 


AIRPLANES 


are chosen when dependable, fuU load performance with 
stability and stamina is needed under severe operating 
conditions. Tliey have pioneered new frontiers from 
Alaska to Antaretiea, in every tjrpe of climate— on wheels, 

skis, and pontoons and have made a notable record of 

achievement. 


KB-21 >1 

KR-34Dn.. 


$6200.**® 
PttU informttUtn upon requecf 

FAIRCHILD AIRPLANE 



rmlnUU KR-tl 


SUghtiy uted factory demontsratorM 
of oU biplane and cabin ntoddt in 
eaemllem eonditlon for cola at moMt 
lOtractiae prie«a from S2S00 aptoardt. 
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follow your route 
with eoufidence . . . 



Equip your plane tcith 
Western Electric Radiol 


Take advantage of weather broadcast and beacon 
facilities established b^ the Department of Commerce 
on the airways shown above. Tnatall Western Electric 
equipment — the same make selected by all the large 
transport lines — in yonr own ship! 

Hear Government weather reports over your long 
wave receiver — and beacon signals that guide you 
when visibility is low. Talk by short wave radio 
phone with radio equipped airports along your route. 

Fly with new satisfaction, greater efficiency — know 
at all times your true positioii, course, weather and 
landing conditions ahead. 

For full deuils write to Western EUectric Company, 
Dept. 253 A, 195 Broadway, New York. 


Western EJectnc' 

Aviation Communication Systems 


*iVonA«m ETtnic in Camoda 





Coloniid AinrsTS 
C4donMl Air Trusmet 
C<t«aial 'WsiUra Airwry, 
Embry.RiddJe Ccapnoj 
S uM «b i« n Air tmt Ci|uiM 
Uwmsl Air lane. 


lUTlOlUL Macs 41BVATB 
DirrrsD AiBcaArr SRD tbai 
Boeins Air Trsaspott 
Natioinl Air Tmn»ort 
PadSc Air TruMpnt 
Vwey Air Linas 





62 


Uareh, 


Wh EN you TACKLE 
YOUR FIRST JOB... 

you*ll know what 
it means to be 

BOEING -TRAINED! 

If you'r* Bo»mq-train»d, you'll find your 
first job far oaiiar fhan you axpoctod. 

You'H know oxaetly what to do, and doing it 
will b« almost tacond nahiro to you. Tharo'll 
bo no discouraging gaps in your training, no 
bad habits to ovorcomo. 

That's bocauso Booing eoursos aro practical. 
Thoy aro basod on 13,000,000 miles flown by 
Booing System planet with mail, passengers 
and express. Boeing instructors are veterans 
of years of practical experience— air mail and 
army pilots, for example, averaging 4,000 fly- 
ing hours. 

Boeing courses exceed every requirement of 
the Department of Commerce, and provide 
special attention to individual needs. Labora- 
tory and shop equipment and the fleet of five 
types of planet make the Boeing School the 
nation's best-equipped flying school. 

If you are too ambitious to be satisfied with 
ordinary training, mail the coupon . . . today. 

BOEING 

SCHOOL OF AERONAUTICS 

OMbiow of Uoilod Air cr oft S TrompciH Ccrporofioo 


□ Prhrolo KM 
n Uoitood Com 
O Trowport KM 


□ Soo!o« Mortor KM 



Oar wide experience in the 
field of AUTOMOTIVE 
ENGINES makes as a 
most practical source for 

AIRPLANE 
SPRINGS 

on a production or 
experimental basis 

ecnon siviiieH rr^rm gmie 

iARNES-GIBSON-RAYMOND-INC 
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the skies joins the 
Standard air fleet! 


PIONEER in d 0 mon,fr.tlng th« bu.iiwu .dv.ntagsi 
of flying, the Standard Oil Company of Califomia now 
sets the pace again with this custont-buiht Eloeing tri- 
motored transport. 

Among the many de luxe features of this remarkable plane 
are: buffet, gas stove, refrigerator, intraplane telephone 
service, radio for receiving amusement broadcasts, PulL 
man beds, overstuffed adjustable chairs, portable desks 
and tables, trunk compartment, individual lighting fixtures, 
double-width windows, controllable heating and ventilat- 
ing, lavatory with hot and cold running water. 

In this plane are embodied not only the newest advances 
in air transport design and construction, but also the ex- 
fraordinary stamina that characterizes all Boeing planes, 
commercial and military. 


BOEING 

AIRPLANE COMPANY 

SEATTLE, WASH. 

A Dtviiien of tfi* UnHed Aircraft ami 
Transport Corporation 


We are proud that so staunch a friend of aviation has 
selected us to create this new otb^Wplin.. 
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II EASIER, SAFER and 
II CHEAPER TO FLY T 

Just published! 

a manual of 

propeller 


— up-to-date 

practice. ShoiaB Low to adapt dcaiss loi maiimuin eSciao^ whb 
all aircraft Ippca and operating condidoaa 

Aircraft Propeller 


The Overland Sport Trainer 

Design 

FRED E. WEICK 

HutSul'ACri^v'SoEkluS'^ alraSuUw • »fi£Sw“Sia«^S*Si 




The New Non-Stallin3 

CHAMBERLIN 

• Seater 

$12,500.00 

2100 lbs. useful load 

IMMEDIATE DEUVERY 

Send tkU coupon 

Watch (of eomplata details in the 
Detroit Show Number el AVIATION 

^PP ^AWn MATirMsi y*<^iie3r%Rii 

sy.aSjgasfTsa ^irsa {3sWM!4*r,555 

CLARENCE D. CHAMBERLIN 

TehnboM Bareae 3—7330 

Jeney Oty AirperV iRtsay Gly, H. J, 

^ 'an^.i-w. la c V e^ 
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P.M.A.C. 

“AT YOUR SERVICE'' 
The Finest Model Airplane 
Mail Order Factory 
in America 


COMPARE THESE PRICES 

CurtUK Army Ha« 

Vangjii Navy 

Curtba Robin 


_ _ __ Lockheed Sirius 
Boeing IKtrsuit 

Sikorsky Amphibian ason ?*“^ ***” face 
C imiss Falcon Marehetti 


Tkete arc oil 2-/e« fiyint modi 
imooT^I forts ore imprmttd ot 

fmU titr Ho* pTOUt, ctmtnt, do**, toorrmt osul oil oorit 
m***ssory to mok* o fro* s*Ht inadcf. 

Tk*rt Uu or* yodthclr wol o kmndl* ot sticks. Blue Oriol, 
/or HI *1 Ik* okoo* kilt tor t0.i0 EACH. 

SPECIAL — Enou^r material to build four (4) 
planes. Bat^ wire, paper, ilope, bearings, rubber 
and cement. 


CELLULOID WHEELS 
1" dia., per pair. . .$.08 


1{" dis., 


per pair. 


SPECIAL OFFER 
American Kit No. 1, con- 
taining 1 — R. O. G. En- 
durance Plane; 


tcE plane with 

$.50 

CEMENT— BANANA OIL 
Cement, Clear Dope, Acetone, Acetate, Banana Oil, 
Dryer, Thinner, Colored Dopes, Lacquer and Paints. 

2 Or. Can $.15 i Pt. Can $.40 

4 Or. Can 28 I Pt. Can 75 

DUMMY RADIAL 
ENGINES 

Celluloid imitation en- 

gines, 9 cyl., dia. 5". 
Each $.40 

ten under $1J0. 

Scad cAeck or U. S. Postal Monry Order. Ho stomps or 
C. O. D. orders occepted. 

Foreitu coins or stomps not occepted. 

P.M.A.C. 

10 East Qnirch Lane, E^ifadelpUa, Pa. 


WARP PROOF BALSA 

K 6" a 36" $.50 

1" a 6" a 36" 60 

2" X 6" X 36" .90 

3" X fi" X 36" 1J5 

Packtag ckort* tS cents for on 



^?LetvsVot^s 

•i^LorW 

Hi 1" “ 1"^ 


RAYMOND MANUFACTURING CO. 

CORRY. PENNSYLVANIA 
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RELIANCE 


TACH OA\ETE FtS 



DURABLE-DEPENDABLE 


In every line of industry there ia an aceeptod 
Slanda^ hy which all mannfa c tnrer s in (hat 
Une gauge the efficiency of their prodneta. 

It ia significant, therefore, that on the TcM 
Stands of the majority of Airplane Engine 
Builders— une name pred omin ates on the 
ever present Tachometer— .THAT NAME 1$ 
RELIANCE. 

And because Reliance Tachometers have 
proved their value in testing it is but 
natural that Reliance should be instaUed on 
the Instrument Boards of Onislanding Air- 

Pilots in genera] are delighted to find their 
planes ReUance equipped. They know that 
Dependable Accuracy is the ‘‘Factor of 
Safety” back of Reliance Tachometers. 

For year after year— Reliability in Testing 
or FUghl^ 

“YOU CAN RELY ON RELIANCE" 

Catalog pent gladly on request. 

BARBOUR STOCKWELL COMPANY 

Cambridge, Maaseehnsetle 
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STREHGl 

in yourTubinG 



SERVICE 
STEEL CO. 








THE NEW NB-4 



THE FIRST NATIONAL SHOWING 
AT THE 


DETROIT SHOW 

All M«tal Structured. 

3-PI«CC. 

Werner A Lembert 
90 H. P. Moton. 

Brekei end Hydreullc 
Lendins Geer. 

WiH. fee MW ewnpUct and d toW blwi* propOTHIoa. 

Nicliolas-Beailey - Marsliall, Mo. 

Airplane Co., Inc. 








iuji 


Sf- 


Mramtt DtvitUm 

J. H. WILUAMS & CO. 
IW Ym* buffalo rfctrwe. 
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ig-JI NATIONAL 

AIRCRAFT 

SHOW 


ONLY ONE 
AIRCRAFT SHOW 
THIS YEAR.' 

The one aircraft exhibition in which die mtire 
industry will participate, the National Aircraft 
Show is destined to be dw biggest aviation evott 
of 1931. As the only Class "A" Show this year 
it will attract designers and manufacturers, air- 
port engineers and pilots, government offidals, 
aviation enthusiasts and a legion of buyeri. 

Nowhere else will prospective purchasers be able 
to see such a comprehensive, compact and com- 
plete presentation of die very latest in aircraft 
and ac cesso ries. From April lldi to 19th dieir 
undivided atttntion will be focused upon the 
Detroit aircraft exposition. 

Every foot of exhibition space available in the 
Eletroit City Hangar— the biggest in die world— 
has been reserved and arrai^ancna are now 
being made to accommodats die overflow on the 
taitsideof the building. Thus, die National Air- 
craft Shew will not only be the only important 
aeronautical exhibition this year but alaoit prom- 
ises to be the largest in the history of aviation. 

For information write to 

RAY COOPER. Manager 
Aircraft Bureau, 

Detroit Board of Commerce, 

Detroit, Michigan 



J70R many generations and in many 
oountries, American Screws have played 
an important part in building and repair 
work. It is safe to aay that the seme will 
be true in die future, because the came 
American Screw Company stands for qual- 
ity in screws of all ty^s for all purposes. 

Our reputation is an “insurance policy” 

— it insures you against inferior screws. 

ybs can do any job better with Amer- 
ican Screws. Aek for them by namo. 

TIRE WOOD STOVE MACHINE 
BOLTS SCREWS BOLTS SCREWS 

AmeeicaivScccwOd 

PI20VIDENCE.I2.I..IJ.S.A. 
Tog^fferWitfi Screws 
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Where there ts ne landing 
there mnst be no failure 

For SPRINGS of any land, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 


WM. D. GIBSON CO. 

ItM Clytam Avcaae • • •> cmC4€«^ nJL 

Send for our Catalogue 


^'^-LUXOR 

iGOGGLES 



SM Fifth A«e. D.^ A. flew Toth 


Makes 
the Crowd 
Stand Back \ 



No danger, no interference when 
Cyclone Pence guards your airport 

Keep spectators out of the way of spinning pro- 
pellers. Cyclone Fence does it. Prevents acci- 
dents. Eliminates many costly damage suits. 
Avoids annoyance to workmen and frilots. Pro- 
tects planes and airport equipment from vandals. 

Cyclone Fence is built with special airport 
gates which open wide enough fbr the largest 
plane. Airports throughout the country are en- 
forcing safety and protecting property with 
Cyclone Fence — the standard property protec- 
tion of America. 

Cyclone gives you an accurate estimate on your 
fence and installs it complete. Prompt service 
everywhere. Phone, wire or write fbr information. 

(yclone_pence 


I UNITED STATES STEEL CORPORATKm 

■ Cyrlw — MW « — kmJ ftnet imde urrkuipefy 

7 ky CytirntFmt Cpmpmmy amd kf Out aaiimmk. 



cmomu 


The purchasing power 
of The Zapon Com- 
pany, and of Atlas 
Powder Company, its 
parent organization — 
makes possible the pro- 
duction and the sale 
of perfect lacquer at 
the lowest possible cost 

PYROXYLIN 

LACQUER 


THE ZAPON COMPANY 

A DUrUion of Achu Pot4<der Comp a ny 

STAMFORD CONNECTICUT 
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To Meet the 
Requirements 


OF THE AIRPLANE 
MANUFACTURER 

■ Ohio Soomloss $teel tubing is a nocessoiy 
odiunct of the oirpione industry. Recogniz- 
ing this fact we studied the industry's needs, 
then doubied our copocity and installed spe- 
cial equipment, including special furnaces for 
heat treating, to produce highest quality 
airplane tubing. 

■ As in the automotive field, we now supply 
the leading manufacturers of airplanes with the 
special alloy steel tubing their work demands. 



■ A selected personnel of skilled Shelby work- 
men, experience and modern facilities hove 
made The Ohio Seamless Tube Company 
producers of the lorgest variety of special alloy 
steel tubing in the country. We are prepared 
to furnish steel tubing . . . carbon or special 
alloy ... in any size or shape, for any purpose. 

■ May we be of assistance to you? 



eL^. OHIO 


csKTiAi orncs. 
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WHERE TO FLY 





Transport Pilots Course $2500.00 
Limited Commercial Pilots Course 
$795.00 

U. S. Government Approved School 

on WACO-F, bi-pluies, FAIRCHILD Bi-planes with Warner and 
Kinner moeors, FAIRCHILD mono with Wri^t Whirlwind J-S. 
Curtiss Robin mono. Challenger bi-planea. FORD TRI-MOTOR 
12 pass. mono. Flying frmn NEPCO's mil e square airport. 


NEPCO TRI-CITY FLYING SERVICE, INC. 

MAJOR LBSUB G. MULZBR. VicePme. 
WISCONSIN RAPIDS, WIS. 


DANIEL GUGGBNHEDI SCHOOL 
OF ABRCmAUnCS 


^ LOW PRICES 
on all Courses 

naimue minu. icw t«s. A t. 



nw xau scan 



MSBMBW PLV NOW 



AVIMI lON 1 RAINING 


onessaeLY uiovaBaau 



sSSol"’*** 

D. W. FLYING SCRVieC 






— Maw ce*w csTT 

Schools Advertisiog io 
the “Where to Fly” Sec- 
tion of Aviation will 
gladly answer all in- 
quiriea pertaining to tui- 
tion, housing accommo- 
dations and courses avail- 
able. 

Wrisc Jreely Jar tUt 


MASTERS TEACH YOU 

Hk vocld's oldest and gtestesc dyiiig 
concern quiOdy and easily gxrw you 
command of the sky St Coruss-Wngbi 
Schools. Ilapeiu teach coossruction. 
tcroce, end ^lodn^ Write fet details 
non ID out ni ansi Flyi^ SchooL 
irs EASY TO FLY WITH 

CURTISS-WRIGHT 
FLYING SERVICE 

n West STih Sheet, Hew Verii 

Irnfmimaitm ttUmmMm Jme 

SBAROlLKafT DEPARTMENT 


LEARN TO FLY FOR 

MOO. 

Wnirhsrfcnrhtr Awetiee, Ine. 










Aircraft Service Uirectory 

Services 

SPARS AND COVERS 

STATE UNIVERSAL SAW 

WttK, 

National 

Aircraft Engineers, Inc. 
Cpiuk1(<m<i in Aeiotiaulic$ 

AiMr^ n— im Dwisn 

StraM AiulyMa Faaecy Planamc 

Privaae Wind TummI aad 
Statk Tcxma lAboatoay 

ADd 'De"7uil7nT*“ 

>URT£yisMR'l 

STATE MFG. A ENO. CO. 

tfM ralM CliliMi 

**"' "wASHlNOiml D.' C.” 

Voicepbone 

Speakiiig Tubes ^ ^ ^ 

AmSS^ nuiMa'lhKrrMS ^ 

aow^u MPG. <». 

PATENTS — TRADE MARKS 

E. W. ROBERTS. RLE, 
DBSIGPB ami OONSULTATIO^ 

Airplane ^vers 

amMi-SHWCt-tUKis 

MertYourldw 

. l|OCTT.»«™ 

TRIUMPH 

™PfnUUOA^MAIHAaiSuSn^ 

For advertising rates in the 
**Proit iMiiixial Service" Section of 
AvimtioH write to 


SEARCHLIGHT SECTION 

POSITIONS VACANT 

posmcms wanted 

POSITIONS WANTED 








Snp^*'^1^T^S^ ZrSrSr 

(CsMkasd oa Iba IMlamaa PMS> 

*M >•. AM, <k|. 
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BQUimBOT WANTED 




tev^bSS 

B^nr^ 


IRVING CHUTE 

New Cinditloo, Biipin. 


Used Wasp and Hornet 
Engiiies 

it wb i t m n U il price r 


Johnson Opens a New Clearing House 
for Trading in New or Used Airplanes, 
Engines, Gliders, Accessories 
and Materials 

^nrrS“4"oe'3rwR^s du’s^Sn*'^?: 


ox -5 

Command' Aire 


A. L. WARING 


Swatlew TP, 14 hoan, Licenced, fT.OSO. 


Lower winac. JSO.M, opperc, $75.0< 
3 Ploeo Swillow, Licensed, 145 boun 
$750.00. AetiScU Horisons, $|0.0( 
cock. DH Wbinti, $7410 cicb. 8e 
ClidOT BlM^rints, ' 


4ew St HP. LeRkoe, oriateil ernte 
30.00 eacb. 

MIDWAY AEBO COMPANY 


SAVOIA-MARCHETTI 


AIRPLANES 

! Best Bon in tbc United States 
n J-4 niilrlwiDd Wacos, new las 


■’rWe ^ Vhe 

■ECKEii-rotMER nnm snmec, me. 


l-OX-5 EAGLEROCK 


1— OXX-6 SWALLOW 

Motor recently overhauled. $800. 


New Standard Trainer 


DETROIT AERO MOTORS CO. 




^ENGII^ 

aiariAiat aroto aa 
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S. S. WHITE 
FLEXIBLE SHAFTS 

are favored by manufacturers 
of AIRCRAFT EQUIPMENT 

Tlie product of 60 yew of flexible shefl eomziu- 
faetaring and development, S. S. WHITE Flex- 
ible Shafts have alreid)' earned the eame high 
regard in the aeronautical field that tbey have 
for a long time enjoyed in the automotive, the 
machine tool and the other inductriee in which 
they are extensively need. 

Leading manufacturers of tachometers. 


of America, Western Electric, Westinghonse, 
Cental Electric, Stroniberg-Carison. Spes-ry 
Gyroscope Co* 

Selection by concerns of this stamp, only adds 
fnrlber weight to the already conclusive proof 
of the exceptional quality and depmidability of 
”■ - “'ihafto. 


DON’T FAIL 
TO SEE 

•or lafnWlas Fla>- 

Shaft sJiihlt at 
tha NATtOSAL Aim- 
CmATT SHOW, ha- 
stsMiaa daril IJlh to 
hatraU, BOOTH SS. 


S. S. WHITE SI 


The SLSLlVlUT£ Denial M%.Col 

INDUSTRIAL DIVISION 

152-4 West 42nd St., NEW YORK, N. Y. 


ALPHABETICAL INDEX 

TbJ^Utoo U pobtotod cenroiloa te 
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companions 


KINNER 


AND 


SCINTILLA 

AIRCRAFT MAGNETO 





DEPENDABILITY 

you icantaaa 

. . . to keep your Production Linea on the 
move, Bamea-made Springe have been 
building a reputation for dependable 
Bervice for years. Won’t you tell us your 
spring requirements . . . one or a million? 

The Wallace Barnee Co. 

BRISTOL, CONN., U. S. A. 


The Kinnef K-5 is a popular engine; 
based on 10,000,000 miles of 
efficient performance for several 
hundred owners. 

For Kinner, os for practically oil 
leading aircraft engines. Scintilla 
Aircraft Magnetos "do their stuff;" 
delivering unfoilingly that per- 
fectly timed life-spark of air 
transportation. 

SCINTILLA MAGNETO CO., INC. 
SIDNEY, NEW YORK 



DEPENDABILITY 

SIMPLICITY 

ACCESSIBILITY 
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Qualified to Extend 
Complete Pioneer Service 



la fe wtr t em citie> from coast to coast Pioneer S er vic e 
SiatioBi ttand tend)' Co serve you. They carry in stock 


of them you caa have your instnimeiits tested or re- 
paired aad their installation checked. And you will find 
the same sidtl aad paoistaking care which you already 
aridi the dcaign and manufacture of Pioneer 


& Onh chs hi shta ly 


These is a Psoeieer S etv i ce Station widiin easy reach. 
Get acquainted with die otie ne ar est you. 


PIONEER INSTRUMENT COMPANY 


7S4 ilXINOTON AVINUt 


N 


N I W V O t K 
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ENGINEERING "STAMINA” 
INTO EVERY PART 



Precision Maiiiifacliirt and Dras- 
tic Laboratory Tests Insure the 
Dependability of Martin Planes 

■k lntheordinar)-runofproduction,good 
engineering, supplemented by clhcient 
nianufaccuring, is accepted as sufficient. 
But not in the Martin plant. Here every 
part of every plane must pass a vast scries 
of laboratory tests before it receives an 
O- K. Tests that impose far greater strain 
than the plane could experience in flight. 

* Full-siae fuselages and complete wing 
structures ate tested to destruction, (^m- 

error has been made. Gas an^il tanks are 

hours on a special vibrating machine. 
Ecneratiiig over 14,000 vibrations per 
minute. All raw materials, from the finest 
linen thread to the heaviest bars of metal, 
arc put through severe tests, cither chemi- 
cal. physical or both. 

* These are only the high spou in the 
exhaustive series of tests which are stand- 
ard practice in the Martin plant. Yet they 
indicate the extreme care taken to assure 
for Martin planes a high safety factor 
and the utmost dependability in the ait. 


THE GLENN L. MARTIN COMPANY 

Builders of Dependable Aircraft Since 1909 -k Baltimore, Maryland, U. S. A. 





TACOHA PUBLI«;il.IBRAIiY G! 

iA ' 

f TACOBA BASH , 


EXTRA HORSES PULL WITH 


THE “WHIRLWIHD’S^^ RATED 500 ] 





JO find out what the “Whirlw'ind 
Y 30o’s”cando,Wrighthasopened 
these engines wide and flown 
them further than around the 
world without stampeding their 
power. In fact, at the end of 30,000 miles 
every engine still turned out more than 100 
extra horsepower as smoothly as at the start! 



And just the other day, a “Cyclone 575” 
drove a new Army“Hawk”at Jive miles a minute 
in a half dozen vertical dives. Here it actually 
added 1,000 extra turns to its normal r.p.m.I 

That’s what you get in an engine by Wright 
. . . enough surplus power alone to fly the aver- 
age plane. Pilots know this by personal tests. 
Operators by service checks. And passengers 
know it by smooth, sure, on-schedule travel. 


For the striking developments that made 
these teats possible are, after months of gruel- 
ling testing, being put into the regular pro- 
duction “Whirlwind 300” engines. 

Cooling area of the cylinder head is 4.0% 
increased. A Wright-type spark plug cooler 
also reduces heat in the head. A new sidewise 
exhaust port leads gases to the exhaust manifold 
through a well-finned cast-aluminum elbow. 
And a completely enclosed but quickly-remov- 
ablc rocker box cover cuts line servicing costs. 

Finding new improvements. Proving them. 
Then putting them into production engines. 
That’s what won world-records for Wright 
engines — and what keeps them constantlv far 
ahead of the field! 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON. NEW JERSEY 



A DIVISION OP CUmS- WRIGHT CORPORATION 




